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“Consult us on ried tating § 
and welding problems. . 


TORCHW ELD EQUIPMENT COMPANY _ 
230 NORTH CARPENTER STREET CHAR 


Manufacturers of High Grade Cutting and Welding Seobiats, 
Welding Materials, Fluxes, Supplies and Accessories 


SPE 
aattiehe Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1016, at the Post Office at Chicago, Ill., Under 


March 3, 1879. 











What Oxweld 
has done 
for others— 


Oxweld can 
do for you. 


Torch Bearers 
of Industrial Liberty 



































N an industrial plant begins to 

WV apply oxwelding and cutting to rec- 

lamation work—it becomes entirely 

ind lent of the usual causes of delayed 
production. 

Breaks, cracks, and worn surfaces, such 
as formerly kept machines idle for days and 
even weeks, can be re-made as good as new 
with the oxwelding torch—on the spot, in 
a few hours and at a trifling cost. 

Ask for the book ““Oxweld Can Do It!” 
which tells how Oxweld is eliminating de- 
lays in American Industry everywhere. 

Oxweld Service Engineers, stationed in 
more than fifty centrally situated cities, are 
ready to teach your men to apply oxwelding 
and cutting in your own plant. 

Write, wire or telephone to the nearest 
address below for immediate attention. 


An illustrated book “Oxweld Can Do It!” is yours on 
request. It tells what Oxweld is doing for others. 


OXWELD ACETYLENE COMPANY 


Newark, N. J. Chicago San Francisco 
Sales Representatives ix the Principal Cities of the World J) 


World’s Largest Maker of Lqvipment 
for Oxwelding and Cutting Metals 
O0-50T-21 
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Introducing = CATALOG No. A-3 





YOUR 
COPY IS 
READY 
597 BEAUFAIT ST. 52nd & SANTA FE AVE. 
| DETROIT LOS ANGELES 


























| § PURO PUROX PUROX PUROX PUROX PUROX 











THE WELDING ENGINEER 











Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding lp and 
supplies. ‘Ghe adver tising section includes the principal manufactur ers 


of the United States. 








ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 

Universal Oxygen Co. 
Prest-O-Lite Co. 

ACETYLENE (Dissolved) 

Air Reduction Sales Co. 

ACETYLENE GENEKATORS 
Air Reduction Sales Co. 

Bermo Supply Co. 

Carbic Mfg. Co. 

WVavis-Bournonville Co 

Reid-Avery Co. 

The Alexander Milburn Co. 

Modern Engineering Co 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

ALUMINUM FILLER RODS 
Air Reduction Sales Co. 

Bermo Supply Co. 

Burdett Oxygen Co. 

Wm. Cramp & Sons 

Electric Are Cutting & Welding Co 
Iron City Foundry Co. 

Kentucky Oxygen-Hydrogen Co. 
Davis-Bournonviile Co. 

The Imperial Brass Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 

United States Welding Co. 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

ALUMINUM FLUX 
Air Reduction Sales Co. 

Alloy Welding Products Co. 

American Flux Co. 

Burdett Cxygen Co. 

Kentucky Oxygen-Hydrogen Co. 

Cortland Welding Compound Co. 

Davis-Bournonviile Co. 

The Imperial Brass Mfg. Co 

Hauck Mfg. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Morey Flux & Chemica! Co, 

Oxweid Acetylene Co. 

Superior Oxy-Acetylene Machine (‘a 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co 

Victor Oxy-Acetylene Equipment Co 
4LUMINUM SOLDER 

Air Reduction Sales (‘o. 

Burdett Oxygen Co. 

Hercules Mfg. Co. 

Liberty Weldnig Co. 

MacKenzie-Waterheuse Co. 

ANNEALING FURNACHSS 

Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Co. 
APRONS (Asbestos) 
Chicago Eye Shield Co 
F. D. Farnum & Co. 
Electric Arc Cutting & Welding Co 

ASBESTOS GLOVES 
Air Reduction Sales Co. 

Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
F. D. Farnum & Co. 
Imperial Brass Co. 
Universal Oxygen Co. 

ASBESTOS SHEET PAPER 

Air Reduction Sales Co. 
Asbestos Products Co 
Burdett Oxygen Co. 
Davis-Bournonville Ce, 

F. D. Farnum « vv. 

Imperial Brass Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine ‘‘o 
United States Welding Co. 
Universal Oxygen Co 

BLOW TORCHES (Acetylene) 
See ‘‘Torches” 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











ATLANTIC WELDING 
WORKS 


Production Reclamation Welding 
Electric-Arc-Spot-Oxy-Acetylene 
30th and Spring Garden Streets 
PHILADELPHIA, PA. 








BOOKS (Relating to Welding) 


The Welding Engineer 
Electric Arc Cutting & Welding Co. 


BRASS AND BRONZE FLUX 


Alr Reduction — Co. 


—  Caygen oO. 
elaine Compound Co. 
Stee Mats. Co. 


Bermo Supply Co. 
Davis-Bournonville Co 

Kentucky Oxygen-Hydrogen Co. 
The Imperia!i Brass Mfg. Co 
Modern Engineering Co. 

United States Welding Co. 

Oxweld Acetylene “o. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 


BRASS SPELTER WIRE 


Alr Reduction Sales Co. 
Rredett Oxygen Co. 
Universal Oxygen Co. 
Torchweld Equipment Co 


BRAZING OUTFITS 
Buffalo Dental Mfg. Co. 
Aeroil Burner Co. 
Hauck Mfg. Co. 
Imperial] Brass Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetylene Machine ‘'o 
Torchweld Equipment Co. 
BRONZE FILLER RODS 
‘Alr Reduction Sales Co. 
Central Steel & Wire Co. 
Wm, Cramp & Sons 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Kentucky gt a ays Co. 
The Imperial Co. 
Modern Engineering ry 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machines Ce 
Torchweld Equi apunene Co. 
United States elding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 


CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
CARBIDE (Calcium) 
Farmers Standard Carbide Co 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Tinton Carbide Sales Co 
CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHES 
See “Torches” 


CAST TRON FILLER y ~ ape AND FLUX 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Cortland Welding Compound Co 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bournonville Co. 
Kentucky Saypee- Hydrogen Co. 
Hlauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Imperial Brass Mfg. Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘o 
Standard Mfg. Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment C 
COPPER FLUX 
Air Reduction Sales Co. 
CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 
CYLINDERS 
Wm. Wharton, Jr., & Co. 
ELECTRIC ARC WELDING OUTFIT® 
Electric Arc Welding & Cutting Co 
General Electric Co. 
Gibb Instrument Co. 
Lincoln Elec. Co. 
Westinghouse Elec. & Mfg. Co 
ELECTRODE HOLDE 
Electric Arc Welding & Cutting 
General Electric Co. 
Gibb Instrument Co. 
Roy O. Williams 


OLYTIC OXYGEN AND HYDEOGE® 


GENERATING EQUIPMENT 

Burdett Oxygen Co. 

The Electrolabs Co. 

International Oxygen Co. 

Universal Oxygen Co. 
FILLER RODS (Aluminum) 

See “Aluminum Filler Rods” 
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Renewal 
Not-Repair 


The Lawrence Patent 
process is the only way 
of economically— and 
dependably — repairing 
your scored cylinders. 











| 





























It is fully protected by its pat- i} 
ents—and in vital respects dif- === 
Lawwonee Muvviee Stunts fers entirely from any appar- Lawrence Service Plants i 
Buffalo, 10 Summer St. ently similar methods of achiev- Minneapolis, 14 N. 9th St. 


Cleveland, 6529 Euclid Ave. | k ; f i] - ; ad St. 
Denes BE tatieae Ave. yeen Known to fall; no score Pittsburgh, 5102 Baum Blvd. 


Milwaukee, 18 Martin St. cylinder repaired by the Law- Sam Francisco, 116 Hyde St. 








rence process has ever given 
out. 





Service Stations Thruout United States 


Full particulars for representation in open territory upon request 


| 


Established 





L. LAWRENCE & CO. 


Home Office: 292 Halsey St. - - NEWARK, N. J. | 



























Modern Engineering Co. 
Rohde Laboratory Co. 
Torchweild Equipment Ce, 
United States Welding Cu. 
Universal Oxygen Co. 

FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Bermo Supply Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The imperiai Brass Mfg. Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. ; 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 

FILLEK KUDp (Trovin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bermo Suppiy Co 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 


FILLER RODS (Venadium steel) 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Reid-Avery Co. 
Torchweld Equipment Co. 
duperior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
FIREPROOF PLASTIC 
Bermo Supply Co 
National Carbon Co. 
U. 8. Welding Co. 
FLUE WELDERS (Electric) 
General Electric Co. 
FLUXES 


Air Reduction Sales Co. 
American Flux Co. 
Cortland Welding Compound Co. 
Anti-Borax Compound Co. 
Imperial Brass Co. 
Krembs & Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
FURNACES (Annealing) 
Aeroil Burner Co. 
Buffalo Dental Mfz. Co. 
General Electric Co. 
Hauck Mfg. Co. 
Universal Oxygen Co. 
PREHEATING FURNACES 
Aeroi!l Burner Co. 
Buffalo Dental Mfg. Co. 
Giest Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Superior Oxy-Acetyiene Machine Co 
GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 
GAS FLOW INDICATORS 
Hydrex Engineering Co. 
GAUGES 
U. 8. Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co, 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 
GLOVES (Welders Asbestos) 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Co. 
Torchweld Equipment Co. 
F. D. Farnum & Co. 
GOGGLES 
Chicago Eye Shield Co. 
J. E. Histed 
Geo. S. Johnston Co. 
The Alexander Milburn Co. 
Imperial Brass Co. 
Modern Engineering Co 
Victor Oxy-Acetylene Equipment Co, 
Willson Goggles, Inc, 
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GRINDING MACHINES 
Wodack Electrical Tool Corporation. 
HAKDENING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 
HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bermo Supply Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
imperial Brass Mig. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Weiding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
HOSE UNIONS 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Berme Supply Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
HYDROGEN GENERATING APPARATUS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
HYDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 
KEROSENE PREHEATING TORCHES 
Air Reduction Saies Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
NERKDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co. 
Universal Oxygen Co. 
Bermo Supply Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OLL BUBRNEKS (Prenheating) 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Gas Products Assn. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
H. A. Smock 
Superior Oxy-Acetylene Machine Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 
Swift & Co. 
Universal Oxygen Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
The Electrolabs Co. 
Burdett Oxygen Co. 
Gas Products Assn, 
International Oxygen Co. 
Universal Oxygen Co. 
PIPE WELDING 
Metal & Thermit Cerp. 
PREHEATING FURNACES (Artificial or 
Natural Gas and Oil Fuel 
Giest Mfg. Co. 
PRESSUKK GAUGES 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Bastian Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Rrass Works. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Asetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
U. 8. Gauge Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
REGULATING VALVES (Acetylene) 
» Air Reduction Sales Co. 
The Bastian-Blessing Ca 
Bermo Supply Ca, 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweild Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetyiene Machines Co 
Torchweild Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Universal Regulato~ Co. 
Victor Oxy-Acetylene Equipment cy 
REGULATING VALVES (tydroxgea) 
Air Reduction Sales Co. 
The Bastian-Biessing Co. 
Burdett Oxygen Co. 
ermo Supply Co. 
eral Brass Works. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
Universal Regulator Co. 
Harris Calorific Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
SOLDERS 
Hercules Mfg. Co. 
Liberty Welding Co. 
MacKenzie-Waterhouse Co. 
TORCHES (Oxy-Acetylene Welding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Carbic Mfg. Co. 
Burdett Uxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Victor Oxy-Acetylene Eqpt. Co. 
Kentucky Oxygen-Hydrogen Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
TORCHES (Oxy-Hydrogen Welding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 

Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 











Burdett Oxygen Co. 

Federal Brass Works. 

Davis-Bournonville Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

United States Welding Co. 

a a Co. 

ctor Oxy-Acetylene Eqpt. Co. 

CYLINDERS 


L. Lawrence & Co. 
SEAM WELDEKS (Electric) 

General Electric Co. 
TANK CONNECTIONS (Oxygen and Arcet: 

lene Adaptors) 

Air Reduction Sales Co. 

International Oxygen Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 

The Imperial Brass Mfg. Co. 

Torchweld Equipment Co. 

Universal Oxygen Cc 
THERMALENE-GAS 

The Thermalene Co. 

MIT WELDING 

Metal & Thermit Corp. 

a (Gasoline and Kerosene Prehes 


Aeroil Burner Co. 

Alr Reduction Sales Co. 
Buffalo Dental Mfg. Co. 

The Imperia! Brass Mfg. Co. 
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UNION CARBIDE 





WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
34 in. x 2 in. (Lump) 
2 inex % in. (Egg) 
1%,in.x ¥% in. (Nut) 
Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 
California and Sansome Sts., 
San Francisco, Calif. 





UNION CARBIDE SALES“COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham ......ccceces 1916 Morris Ave. 
Mobile. os ivgecedesecic 16 S. Commerce St. 
MontBOMery....2esseees 114 N. Perry 8t. 
ARIZONA 
PhOORIZ. cccccecececes 42 S. Central Ave. 
ARKANSAS 
Pt. Smith. .ccccvcacecesss 123 S. Ninth St. 
CALIFORNIA ° 
PYOGROs 0c ovvcewsecoveutsseeees 932 H St. 
Lee AU, waas cddorndans 639 Gibbon St. 
ee a ee 217 O St. 
San Diego...«..secee Seventh and J Sts. 
San VFramelee@ ss 02666604920 Balfour Bldg. 
COLORADO 
Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Wastteek....» va vase ceeeew 412 Trumbull St. 
DISTRICT OF COLUMBIA 
Washington........& 501 Second St., N. E. 
FLORIDA 
FJOCMBOR VERE, 2 bce ss 6 duces 13 Cedar St. 
pe ey ee ae ee ee 805 Tampa St. 
arene 
AtIORER «0 60:5 sew tee ee P. O. Box 1594 
Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 
ILLINOIS 
Yhicago..... 122 So. Michigan Boulevard 
Decatur ..« sicsneee pines 133 W. William S8t. 
Bast 8. Lis ange cecsccs 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 S. Granite St., P. O. Box 747 


Monmouth <ciccascees 124 E. Archer Ave. 
Peetd..caisaccuc 100-110 Edmund St. 
_ Phones Main 700-701, Interstate 7000 

Quincy...828 Vermont St., P. O. Box 255 
Springfield......... 217 South Fourth St. 
SPORSOE. cts cneceecs cue 702 East Elm St. 





UNION CARBIDE 





INDIANA 
Bvansville....cescscccces 1601 Illinois St. 
Fort Wayne..............2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute.........-+. 921 Wabash Ave. 
IOWA 
DAVONDOTt. .ccvecccccces 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque.......- 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo.......... 1209 East Fourth St. 
KANSAS 
gy ee ae 109 W. Third St. 
ST 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 
Louisville...... éoetheneee 126 E. Main St 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans..........- 4124 Toulouse St. 
MAINE 
eo, eee eee 11 Exchange St. 
MARYLAND 
Baltimore. .ccccsvencs 19 E. Lombard St. 


Cumberland....53 Third Nat’l Bk. Bldg. 
Salisbury... Mill St., Opp. Fulton Station 
MASSACHUSETTS 


SepingGels ..ccccccescecceces Napier St. 
WrOTOOROR oo cc cessctuccase 15 Federal St. 
MICHIGAN 
Detroit... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock......... First Nat’l Bank Bldg. 
Iron Mountain...... 513 Stephenson Ave. 
SOc ccvcvecwees 172 South Water St. 
PEUEROSOR 0 ccc cesces 303 W. Western Ave. 
Saginaw..... 1830-1840 N. Michigan Ave. 
Gawkt Ste. Marie... sskscaéeve paeCes eee ene 
oe 
Minneapolis.........e06>. 34 N. First St. 


Phones Nicolice 7121, 
Tri City-Automatic 38634 


i, ... Sree. 413 Chestnut St. 
MISSISSIPPI 

VESRIPGPE oc ccesesns 1312 Washington St. 
MISSOURI 

MeeMeNs CUT .<socccens 1422 St. Louis Ave. 

St. Joseph.......920 Sixth St., Sta. ‘‘A.” 

BE, BGI. 6 ccs (See East St. Louis, Ill.) 
NEBRASKA 

oo ee eee 1007-9-11 Jones St. 


Union Sta. P. O, 
NEW JERSEY 


CRMGOR . icccvcude West and Clinton Sts. 
BOs is 6 dates 251-55 Ridgewood Ave. 
NEW YORK 
Cnn 6.0446 can beeen 108 Third Ave. 
CE ee Pe oa 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


ey eer 1336 Genesee St. 
Geneva......Exchange St. & R. R. Place 
Hurleyville wrevry? es ey eee 
Ss Tx a 0:00 4k ea 11 New York Ave. 


Kingston.... 


O'Neil St., Near Broadway 
Niagara Falls 


POI. « o 0:0 + 00 bas cee eae Smith St. 
and N. Y., N. H, & H. R. R. Tracks 
NS hae «a ooua wana nee’ 135 Hotel St. 
EC a are 438 Court St. 


Tere err ee 22-23 Main St. 


IS EASILY OBTAINABLE EVERYWHERE 


NORTH CAROLINA 


oo See 205 W. First St. 
Li... Sere eo 13 N. Front St. 
ps Pree P. O. Box 149 
NORTH DAKOTA 
>. ee Fifth St. and Second Ave. 
OHIO 
a ae oe 618 Mulberry Road, 8S. E. 
Cincinnati..67 Plum St., Phone Main 682 
Cleveland........ 601 The Citizens’ Bldg. 
SOS § o.v00.5s sc een 310 Dublin Ave. 
OS eee 812-828 E. First St. 
Bs iin cih's 00.5 © eee 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N, Seventh St. 
WONG Ae i cont tvcecueeeae 414 S. Erie St. 
Youngstown..... Jones and Brittain Sts. 
SBEVUING. 60:5 6 3:60 008 Main and 2nd Sts. 
OKLAHOMA 
eo eee 4 West Park Place 
Ss 60 060s eensecewe 1-11 N. Boulder St. 
OREGON 
eo?) ee 15theand Hoyt Sts. 
PENNSYLVANIA 

DROP. « 01056 oe nendawee 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
ae: a cale. sews o-40e ae 1426 Chestnut St. 
Te ET ee 25 S. Tenth St. 
Johnstown, Messenger St. and B. & O. R.R. 
PERIOUE 0 0.0:0:00604005sarbaun< ecece 


vewes 1202 Chamber of Commerce Bldg. 
Pottsville....Railroad and Sanderson St. 


Scranton..... ..-Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 


TENNESSEE 

CRACCAMOOMS 2c cccccscsecees ° 

...627 Volunteer State Insurance Blag. 
Knoxville aii a ta of nisl 426 West Depot Ave. 
rr - 671 South Main St. 
IGOR VING. v0 véces 105-107-109 Broadway 

TEXAS 

DMO. <6 nnscdeade Wood and Market Sts. 


El Paso..First and Kansas Sts., Phone 50 
ere ree ree ee ee ee ee 

.Baker and Cedar Sts., P. O. Box i214 
San RBADEED ccc cacvccssnecesevece 

.Leal and N. Salado Sts., Box “942 

Waco. . Thirteenth & Mary Sts., Phone 23 


TAH 
Salt Lake City..108 W. Second South St. 


VIRGINIA 
LDOCRDUIE « «2.00.0 0000 1324 Commerce St. 
POO a ob 3:00,0.46de000 cS 513 Front St. 
ZichMond.....+++seee 8th and Cary Sts. 
WEST VIRGINIA 
DIGORGG . oc sececsecseue 195 Roanoke St. 
Charleston..Broad St. and K. & M, R. R. 
oo ae Railroad Ave, and First st. 
PROS . oc.ccvceceaseeedbbaten “= 6 
Huntington...Seventh Ave. & Eighth 8t. 
Morgantown...... 178 Clay St., Phone 20 
Wheeling........ 43rd and McCulloch St. 
WASHINGTON 
a. ROPE oe ee 1103 First Ave. 
Spokane..162 So. Post St., Phone Riv-96 
WISCONSIN 
ca, RS sce Kuan Front and King Sts. 
Oh << .o5enee 513-19 Williamson St. 
PETIWREMOG. oo 005 ssedeun 120 Jefferson St. 
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THE “K-G” TORCH 


FOR 


CUTTING RIVETS, 
BOILER TUBES, 
PLATE CUTTING and 
GENERAL WORK 


CANNOT BE BEATEN 


All we ask is an unbiased comparison and test. 
Complete equipment and all accessories and 
supplies for gas welding and cutting. 


OX YGEN—ACETYLENE 


20 YEARS OIL BURNER EXPERIENCE 





Nae ee 


(Kerosene ) 


PREHEATE 





Will reduce your Weld- 
ing Costs to the very 
Lowest Minimum, as 











Iincorporated 


556 West 34th St., 





K-G Welding & Cutting Co 


New YorkCity 
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Hauck Manufacturing Co. 
101-113 Eleventh St. 126-134 Tenth St. 
BROOKLYN, N. Y. 


well as Producing a 
Perfect Weld. A Sav- 
ing of from 30 to 60 per 
cent in Oxy-Acetylene 
Alone makes the Pur- 
chase of a Hauck Pre- 
heater a Highly Profit- 
able Investment. 











Mauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electri¢ & Mfg. Co. 
Bermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournonville Co. 

Federal Brass Works. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 

Smith’s inventions, Inc. 

H. A. Smock 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

The Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Torchwelad Equipment Co. 

Oxweld Acetylene Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg. Co. 

The Alexander Milburn Co. 

Modern Engineering Co. 

buperior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 

United States Welding Co 


Universal Oxygen Co. 
The Bastian-Blessing Co. 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
International Oxygen Co. 

Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

U. S. Light & Heat Corporation 
Westinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Asbestos Froducts Co. 
Chi.ago Bye Shield Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Servicised Products Co. 
The Imperial Brass Mfg. Co. 
Universal Oxygen Co. 
WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co. 
J. E. Histed 
International Oxygen Co. 


Geo. S. Johnston Co. 
Modern Engineering Co. 
Universal Oxygen Co. 
WELDERS MASKS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co. 
General Electric Co. 
Geo. S. Johnston Co. 
Torchweld Equipment Co. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp. 
Universal Oxygen Co. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric | 
Servicised Products Co. 


ALPHABETICAL INDEX TO ADVERTISERS 





A 
BOG BD Bic a wack Gest ecerccucnnes 58 
REP Tey HNN Gs os cccccteccccesecs 59 
Anti-Borax Compound Co’...........ee0e0. 16 
BEE PO Ge ae adcéccccccurcesseowte 58 
ARBORS PIOGGSD COs ccccceccccccccceseves 63 
Atlantic Welding Works.............«es+. 4 
AUD DOUG Gio cc csv cesecevicccssvccedes 68 
Bastian-Blessing Co., The.............+- 30-31 
Pr ES nae. nba we 666 6660 oW'e's'e's 56 
Bierman-Everett Fdy. Co........cseeeeee- 9 
The Buckeye Welding & Sup. Co.......... 58 
Buffalo Dental Mfg. Co.........ssceeeees 16 
BOS GO Gk vc ciscsccccconscesss - 20 

Cc 
Ce Bs Gn nde dd.c Ces eds dbcesccccecé 45 
California Compressed Gas Co............ 3 
Central Steel &@ Wire C6.......ccccees ee 
CRIGRBO TO GRIST COs. cc cciccccccccccces 57 
Commercial Acetylene Supply Co......... 49 
Cortland Welding Compound Co........... 10 
ee SD OP I Seb ck ane cccesecancse 15 
Davis-Bournonville seas od cdedeteevevooers 53 
ee a ee 11 
Electric Arc Welding & Cutting Co........ 58 
Farmers Standard Carbide Co............ 57 

G 
Gemeral WMlectsie COreccccccccecccacvccceces 33 
Se OS Be wtees cccencectaescesesee 13 


Gee Dee TOOMOTGIe Co. . cc cccsccccecccs 11 
Gibb Instrument a eee rrr eer 21 
Hauck Manufacturing Co.............e005. 8 
ee ce cbeeccecesee Guagies 41 
Pe le Sete 6ebed beans 6h mad 0.00 © 406008 17 
Hydrex Engineering © oaad eeescckscecaeeus 56 
Benmeree MOOG BER. CO... ccc cscccesccccces 58 
International Oxygen Co.............-ee0% 11 
ey I Gk occ ceccccvces cause’ 58 
J 
Geo. S. Johnston Co.. kx cin eRee¢eencdeebbakh 53 
Kentucky Oxygen-Hydrogen Co. .......... 55 
K-G Welding & Cutting Co.............0.. 8 
L 
ee I GO ie ciwceccececestc elle Of 
EdmGe Alp PreGwcte: Co...cccccccccccccces 22 
as. 6 ace ees dcbecce ene 14 
ee CN OE in oo tne b hce'e wc cd de ncécon 5 
M 
MacKenzie-Waterhouse Co. ............... 47 
I Is os cece cctccccccces 35 
Po SK 19 
Morey Flux & Chemical Co................ 58 
BECGCTH TERGIMCCTINE CoO... cc ccccccccccccce 10 
Oo 
I Sac ccccccacscecestoo 2 
k P 
The Presh--ESe Gh, BRC... cccccicecesoes 39 


Reid-Avery Co. 
Rochester Welding Wks.. ° 4 


John A. Roebling’s Sons Co °>5 ae 


8 
Safety Car Heating & Lighting Co... 21 
eT Pe .. 68 
Superior Oxy-Acetylene Machine Co. 
Southern Welding Machine Co......... 6 
a ee ee ee eae l 
Shawinigan Products Corporation.... 
Smith’s Inventions, Inc............. 


ZO. DRA Gc w ck rece scccccess 8 
Torchweld Equipment Co.......... Front Cover 
Transportation Engineering Corp....... 
U 

Union Carbide Sales Co............++++: 
United Marine Contracting Corp..... 

We, i SE Biteesecasapawowccscccccs 
United States Welding Co........... 
Univeranl OF FGOR Cec. ccccccesecces 


Vv 
Victor Oxy-Acetylene Eqpt. Co..... 
w 


Westinghouse Elec. Mfg. Co........---- 
Wm. Wharton, Jr., & Co., Inc.....-+--++: 
R. O<. Willams... .....cccecccccccsveress 
Willson Goggles, Inc.......-..---ese05"" 
Wodack Electric Tool Corporation...... : 
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MUM INUM 
GAST IRON 


= Wale 
FLUX 


— 


ALUMINUM 
CAST IRON 


BRAZING 


FLUX 


TE EE LEE mee 
933333338 —. 
9333333145 
GZSSISBIZAIISY 

cece i eae 
ue rik THAT - SERVES ITS REPUTATION 
UNIVERSAL OXYGEN COMPANY 


SHEBOY 





Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 


QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. _ Irvington, N. J. 























SOLFRUNT 
(Patented) 





DEVELOPED TO MEET THE RE- 
QUIREMENTS OF THE INDUSTRY— 
U. S. oxy-acetylene gauges have con- 
clusively proven they are superior in every 
way. 


THE DESIGNS ARE PATENTED and 
embody exclusive features. 


INVARIABLY THEY ARE USED ON 
THE BEST EQUIPMENT— in every line. 


U. S. GAUGE CO. 
37 Liberty St., New York, U.S. A. 


Chicago Detroit Boston Philadelphia 
New Orleans San Francisco Birmingham Montreal 


Distributing Agents Thruout the World 


iene 
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We Can Save You Money On 
GAS and OXYGEN 


WELD---A--CAST 
FLUXES 


Acetylene 1c per foot 


If you generate it 
with a 








Type CG 


Stationary 


*“"Weld-a-cast”’ is a scientific combination of 
chemicals, that causes the metal to melt rap- 


idly shortening the operation, thus economiz- Automatic 

ing in time, gas and oxygen. Acetyl ene 
““Weld-a-cast’’ adheres readily to the hot 

welding rod which picks up just enough and Generator 


none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 
leaves the metal soft. 


Made in 25-lb., 50-lb., 
100-lb., 200-lb. and 
300-lb. Capacity 



































Write for Free Samples Write for prices and literature 
CorTLAND WELDING Compounp Co. Modern Engineering Co. 
CorTLAND, N. Y. 23rd and Walnut Sts., ST. LOUIS, U. S. A. 
Blue Label Yellow Label 
4 “RACO” MILD STEEL WELDING WIRES WELDING WIRES 





wip STE. COVERED 


| 
o* _=— i —  — | 
RACO ~~ 




















From  REID-AVERY COMPANY From  REID-AVERY COMPANY 
i: 1434-36-38 Brandywine St. Electrodes and 


PHILADELPHIA, PA 





1434-36-38 Brandywine St. 
PHILADELPHIA, 


























=| 
. . 
“Race” Welding Wire 
Mild ou Electrodes ee ictectes 
or 5 ‘ . . f 
Electric Welding is the adopted standard with the largest shipbuilders, rail- A.C. &D.C. Welding 
roads and industrial plants. 
The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 
We are in position to furnish the following sizes out of 
stock 3b”, 4%”, da”, we” and 4%” diameter. 
“Raco” sisetale Welding Wire is sold subject to rejection 
from any cause. 
Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 
Red Label Green Label 
/ “RICO” MILD STEEL WELDING WIRES “RACO"MANGANESE 
a Sy 


eed. > (CO J 

















0 REID-AVERY CO. [© 




















’ FROM REID-AVERY COMPANY 

From  REID-AVERY COMPANY 1434-38 Brandywine St. 1434-36-38 BRANDYWINE ST 

we See e. Philadelphia, Pa. PHILADELPHIA, PA 

“Raco” Soft Iron Rods for “Raco” Manganese . 
Oxy-Acetylene Welding Composite Electrodes 





— 


————————— 

















192) 


ik 


March, 1921 














THE PUREST OXYGEN s4ves tine” 
GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


en and Pure Hydrogen as produced by the /. 
oc ee are VITAL FACTORS in such conside- 
rations. Over a score of J. O. C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 


a, Ga. Indianapolis, Ind. Pittsburgh 
= Louisville, Ky. Portland, Ore. 
Buffalo Hoboken, N. J. Salt Lake City 
Chicago Kenosha, Wis. Tariffville, Conn. 
Cleveland Newark, N. J. Toledo, Ohio 
College Point, N. Y. New York City Washington ; 
Dayton, Ohio Omaha, Nebr. Youngstown, Ohio 
Davenport, Ia. Peoria, Ill. 


International Oxygen Co. 


Newark, New Jersey 
London New York Paris 
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ectroiebs 
WHO PAYS FOR THE 
TIME LOST 


Have you ever figured out the hours that 
are lost annually through the failure of 
your oxygen supply? If you could cut 
out this loss of time, and get your oxygen 
cheaper, would it be worth while? 


Adequate provision for present as well as future de- 
mands for gas requires a fully controlled source of 
supply. That is why you should begin at once to in- 
vestigate the possibilities afforded by an Electrolabs 
System of LEVIN Cells. 


We are prepared to deliver complete in- 
stallations of any desired capacity. = 


The Electrolabs Company 


2635 Penn Avenue, Pittsburgh, Pa. 






ELECTROLYTIC GAS SPEC/AL/STS 


Branch Offices 


30 Church Street Morris Building Merchants Exchange Bldg. 
New York City Philadelphia, Pa. San Francisco, Calif. 


Under the Technical Supervision of Electrolytic Oxy-Hydrogen 
Laboratories, Inc, 














SUN-LITE. CARBIDE | 


PACKED IN BROWN DRUMS 


For Acetylene Compress- __ ||) 
ing Plants, Oxy-Acetylene | 
Welding Plants, House 
Lighting Generators, 
Contractors’ Torches, 


Etc. 























IN 100 lb. DRUMS 


In All Commercial Sizes: 


ae 3%" x2" 
at <a 
cS 2" xr 


1%” Xx Je" 
4%" x1/1a" 
MINERS’ LAMP 





“Sun-Lite” Carbide is carried in stock in all large cities. Write for nearest sales agency, 
from which shipments will be made direct to consumer. Some desirable territory for a Sales 
Agency proposition still open. Address all correspondence to Home Office. 





GAS TANK RECHARGING COMPANY, Milwaukee, Wisconsin 


























1l 
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stinghouse 
ARC WELDING EQUIPMENT 


A 55-Inch Weld 
1 Hour and 50 Minutes 


The main casting of this large compressor was fractured 
in five places when the connecting rod became loose. 





Single and multiple op- The weld—a difficult one—required accurate work and 


erator — stationary and close current regulation. A Westinghouse !75-ampere 
portable types. In all welding set was used, and the entire job—a total weld of 
sizes from 175 to 1,000 55 inches—was completed in one hour and 55 minutes, 


aula, Weite ctr meenent and with a power consumption of but 12 kw. hours. 

ee The Westinghouse Welder more than paid for itself on 
District Office for par- this job as the cost of a new casting plus shutdown loss 
ticulars. would have exceeded the cost of the welding equipment. 

Again, Westinghouse arc welding equipment was the 
cheapest and quickest way, and it demonstrated its reliability 
on difficult jobs. Our Bulletin 7149 describes this equip- 
ment in detail. Send for your copy. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Offices in All Large Cities 







ay 


WESTINGHOUSE 
ELECTRIC 


« 
Mark eter * 
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| Bae c+ travels at the rate of 
186,000 miles per second, but 
. it never reaches some people. 
For instance there’s the man 
who doesn’t know the difference 
between the cutting efficiency 
of 99% pure Oxygen and Oxygen 
of lower purity. 


| Cut your welding and cutting 
costs by using 99% pure Oxygen. 


Gas Products Association 
801 Marquette Bldg. Chicago, III. 


lio, 



































Welder “C” 
Welder “B” 
Welder “D” 
Welded “A” 


This Standard Lin- 
coln Motor operated 
over 3 years under 
water without dam- 
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Another Test Shows Lincoln Welder Best 


Make of Average Welding Current Used Per 
Welder Time Per Piece Lb. of Metal Melted 
29 min. 50 sec. 3.6 KWH 
24 min. 20 sec. 24 KWH 
19 min. 48 sec. 48 KWH 
17 min. 33 sec. 25 KWH 
LINCOLN 15 MIN. 4 SEC. 1.46 KWH 


The above tabulation is the result 
of an elaborate shop test made by a 
large automobile parts manufac- 
turer to determine what welders 
they should buy. 


It was under the supervision of 
their engineers and all welding 
work was done by one of their op- 
erators. 


The work was regular production 
work such as is done every day in 
the plant. Representatives of all 
the firms making equipment were 
present for all tests except Lincoln 





who had men present only while 





New York City Cincinnati 
Buffalo s Chicago 
Baltimore Detroit 






Quality of Weld (Test Piece) 


Fractures good and clean; poor penetration 
Fractures good and clean; poor penetration 
Fractures porous, fair; poor penetration 

Fractures porous and dirty, poor penetration 
FRACTURES CLEAN AND GOOD; GOOD PENETRATION 


the Lincoln machine was under 
test. 


The Lincoln Arc Welder will do 
at least 20% more welding work 
per day under actual commercial 
welding conditions than any other 


electric welding equipment made. 


This is a well considered statement 
based on results of many competi- 
tive tests, and The Lincoln Electric 
Co. are prepared to prove the claim 
at any time or place where welding 
is being done by commercial op- 


erators. 


“Link Up with Lincoln” 


The Lincoln Electric Co. 


General Offices and Factory, Cleveland, O. 
The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


Columbus Boston 
Pittsburgh Charlotte, N. C. 
Philadelphia Minneapolis 
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WELDING RODS 


Parsons Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 








for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed- 
Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 

This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iron, 
metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Drawn 
Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’s 
suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 




















hose who have enjoyed 
long’ association with 


/ CANADIAN CARBIDE 


have always assumed high 
standards of performance 
We are confident that if 
not already among they 
users Of <—_~~~__> 


CANADIAN CARBIDE 


the day will comewhen-you 
too will know the meaning’ 
of More Gas per Found 



















110 WILLIAM STREET NEW YORK 


SH AWINIGAN PRODUCT S CORPORATION 549 McCORMICK BLDG CHICAGO 


ede 


— 





SHA GAN 
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ROEBLING ELECTRODES 


Roebling Wire Electrodes are supplied in the following standard sizes: %-in., ~,-in., gy-in., %-in., #-in., 
gy-in,, having a standard length of 14-in., in bundles 50 lbs. each, and are always available for quick shipment 
Sizes other than the above and as large in diameter as %-in., having any length required, either straightened or 


in coils can be furnished on order. 


ROEBLING WELDING STICKS 


Roebling Wire Gas Welding Sticks are copper coated to distinguish them easily from Roebling Electrodes. They 
are supplied in standard sizes: %-in., fg-in., 4-in., #e-in., %-in., gy-in., Fy-in., yy-in., and in standard lengths of 
36-in. in bundles weighing 50 lbs. each, well protected by weatherproof paper or burlap. Sizes other than the above 
either straightened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 


New York Boston Chicago Philadelphia Pittsburgh Cleveland Atlanta 
San Francisco Los Angeles Seattle Portland, Ore. 








Anti-Borax 
“ys 1 iy Fluxes 
BLOWPIPES Suiy 


A 
3 S, 
BLOWPIPES for Radiator repairing. oH F It Pays to Use 


BLOWPIPES for light brazing. 
BLOWPIPES for heavy brazing. Only the Best 





. Better, stronger and softer welds are more easily 
BLOWPIPES for heating work to be and more quickly made with Anti-Borax Weld- 
welded by the oxy-acetylene process. ing Fluxes. That’s real economy. 
‘ For Cast Iron, Br Bronze 
Let us know your requirements and we Malleable Iron, Steal, Cast 
will give you the benefit of our many and Sheet Aluminum 
years’ experience in blowpipe work. ANTI-BORAX FLUXES are scientific prepara- 
somnse © - tions which weld at lower head, leave no scale, 
Our catalog “B” illustrates and describes cleanse the molten metal, assist fusion, prevent 
them all. Ask for it. cooling cracks, and leave metal soft at welds. 
Anti-Borax Fluxes are the best that money can 
BUFFALO DENTAL MANUFACTURING CO. buy, yet they cost no more—usually less than in- 


ferior brands. 


GUARANTEED to give perfect satisfaction or 
your money refunded. 


Write for price list and free samples. 





BUFFALO, N. Y., U.S. A. 


= * 


Anti-Borax Compound Company 


Fr. WAYNE, INDIANA 
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AYTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 


16; Pages 


Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 
Explains ) a simple manner apparatus to be used, its care, and how to con- 


ssary shop equipment. 


etruct | 
automobile 


tion of the | 
Automobile Owners, 


then to the actual welding of all 


parts, io @ manner understandable by everyone. 
Gives principles never to be forgotten. 
ze and malleable iron are fully treated 

proper manner to burn the carbon out of the combustion head. 
and Service Stations, Blacksmiths and Machine 


Aluminum, cast fron, steel, ° 
. a8 well as a clear explana- 


Shops, as well a8 industries using the oxy-acetylene flame, will find this book 
Problems 


of the utmost value, 


arising when metal is heated 


the 
to a melting point are fully explained and the proper methods to overcome them 
om CONTENTS 


CHAPTER 1.—APPARATUS 
KNOWLEDG 


jxygen Supply—Care of Oxygen 
oun Acetylene Generation— are 
of Generator—Regulators—Care of 
Regulator — Creeping Regulators — 
Gauges—Care of Gauges— Welding 
Torch—Care of Welding Torch— 
Effects of Heat—Hose and Goggles. 
CHAPTER I1.—SHOP EQUIPMENT 

AND INITIAL PROCEDURE. 

Preheating Agencies—Welding Ta- 
ble—Location of Welding Outfit— 
Starting the Welding Outfit—Adjust- 
ment of Flame—Principle of Weld- 
ing—General Welding Knowledge— 
Welding Rods and Fluxes—Choice of 
Tip—Expansion and Contraction. 


CHAPTER III.—CAST IRON. 
Simple Welding—How to Hold the 
Flame—Hard Cast Iron—Pin Holes 
and Blow Holes—Lug on ——— 


Water 
Compression Hi Finishing and 
Testing—Scored linders—Cylinder 
Parts—F ly ‘Pistons—Crank 
Cases — Babbitted Bearings — Valve 
Guides—Preserving Threads—Concis- 
sion of Cast Iron. 

CHAPTER IV.—ALUMINUM. 

Use of—Welding Knowl Pud- 
dle System—Flux System— pari- 
son of Systems—Welding Rod—Prep- 
aration of the Weld—Inlet Manifold— 
Arm of Crank Case—Welding the Arm 
Without Taking Out the Motor—Break 
in the Body of Case—Welding Cold 
—Wrong Method of Setting Up—Lug 


or Boss Welaang—Preheating the Case 

—Gas Preheating Flame—One Side or 
Both—Collapse of Weld—Broken Bear- 

ings—Direction of Welding—Shrinkage 

Cracks— Missing Parts—Finishing— 

oe Moulded Castings—Body—Other 
‘arts. 


CHAPTER V.—STEEL. 
Knowledge—What 
Flame Does to Steel—The Welding 
Rod—Simple Welding—Position of 
Flame—Reinforcing the Weld—Frame 
Welding—Lengthening the Chassis— 
Tube Housings—Worn Parte—Gear 


Adjacent to Rivets—Shaft 
Welding—Construction of Parts. 
CHAPTER VI.—MALLEABLE IRON, 

COPPER, BRASS, BRONZE. 
How to Detect Malleable Iron— 
Brazing Malleable Iron—Rear Hous- 
ing—Reinforcing the Braze—Brazing 
Tube to Housing—Building Up Worn 
rass and Bronse— 


BURN- 


—o Hardening—Heating 

ses. 

CHAPTER VIII.—HOW TO FIGURE 
COST OF WELDING 


|\—Conclusion. 
608 So. Dearborn St. 
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Pure Oxygen 


“A Reputation 
[mposes an Obligation” 





Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 


Swift Oxygen is produc- 


Seattoany addrewteto THE WELDING ENGIN 


CHICAGO ILLINOIS 











ed in the largest 
electrolytic plant 
in the U.S. A.—in 
ample quantities to 
render unequalled 
service to our 
customers. 








Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z% 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Ol 
4 
Z 
Z 
g 
Z 
Z 
4 
Z 
Z 
Z 


Histed Novelty Gogele 


is attached to the welder’s cap by means of two little spring 
clips that clamp to the visor of the cap and hangs clear of the 
face, thus avoiding the possibility of the face or nose being blis- 
tered by the hot metal touching the skin. The lenses are 2 inches 
in diameter, which gives ample eye protection and prevents the 
welder looking past the lens when welding overhead. Good ven- 
tilation is assured by the Goggle not being enclosed and admit- 
ting plenty of light, thus keeping the eyesight normal at all 
times—that is, not dilated as in enclosed Goggles. No moisture 
from perspiration can gather on lenses, thus keeping vision 
clear, adding materially to the welder’s efficiency. When in- 
Specting work, the Goggle may be swung to a raised position 
and back quickly, without loss of time at welding, or removing 
sioves, or laying down torch or welding rod— 

& great advantage over those using the elastic 

head-band or ear-bows. When Goggles are 

not in use they are swung to a raised position 

and held in place by spring, and may be worn 

on cap visor at all times without inconven- 

lence. They are always ready and stay nicely 

in plaee, whether welding down or overhead. 

Patent Allowed—April 3, 1919. 

The Goggles are supplied with the ‘Willson 

Industro Lenses” in any degree of density 

ogee Practical welders can’t speak too 
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HISTED NOVELTY GOGGLE 


Sent to any address in the United States for 
$2.50 per pair postage prepaid. 
$24.00 per Dozen. 


J. E. HISTED 
2609 Marshall Ave 
Newport News, 








The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 
work of your operators. 








The Name is Your Guarantee 


Swift & Company, 


Oxygen Department 
Union Stock Yards Chicago, IIL 
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Welding and Cutting Apparatus 


EXPERIENCE IS THE BEST TEACHER—use a VICTOR WATER-COOLED WELD. 
ING TORCH and solve your problems for heaving welding. Work done in one-half the 
time and gases than with any other torch. Why?—Because VICTOR Water-cooled torches 
are operated continuously, and the welding flame is not extinguished until the job is fin- 
ished. Gases are always cool and the full amount of heat units are delivered to the point 
of combustion, utilizing all the gases. 








We do not expect the time ever to come when all torch owners will standardize with Victor 
Apparatus — that’s beyond probability — but the time is now here when more and more of 
the shrewd buyers of welding and cutting apparatus are choosing VICTOR. 


There must be a reason for this fact. Weknow this reason is the satisfactory service 
VICTOR TORCHES render. If you care to verify our statement consult the list of promi- 
nent users. Then ask why the VICTOR was selected. The answer will be, that previous 
experience as a VICTOR user had shown the VICTOR to be the best apparatus on the 
market today, or that the recommendation of other owners of VICTOR apparatus had de- 
cided the question of what torches to buy. 


VICTOR TORCHES DO THE MOST WORK FOR THE LEAST MONEY. 
BUSINESS NEEDS THAT KIND OF MACHINERY NOW MORE THAN EVER. 


DISTRIBUTORS WANTED—Valuable territory open for reputable concerns who desire to handle the best 


apparatus, and build up a permanent business. Write for terms. 


Victor Oxy-Acetylene Equipment Co. 


10 North Jefferson St., 884-86 Folsom St., 
Chicago, Ill. San Francisco, Cal. 
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THIS SPACE WAS RESERVED 


for notice of certain legal proceedings in which 
our Company and the Trade are deeply inter- 
ested. We have been notified, however, that 
“No advertisements or reading notices will be 
published in the “Welding Engineer,’ or the 
“Welding Encyclopedia,’ which relate to legal 
proceedings of any kind.” We are therefore 
unable to carry out such intention, but take this 
means of notifying the Trade that we will be 
glad, upon application, to furnish full particu- 


lars. 


THE ALEXANDER MILBURN COMPANY 


Manufacturers of Oxy-Acetylene Welding and Cutting Apparatus, 


Carbide Lights, Generators and Accessories 
1420-1428 WEST BALTIMORE STREET 
BALTIMORE, MARYLAND 
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BURDETT OXYGEN COMPANY | 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and, 
HYDROGEN~ 99 72 % Pure 


Service /rom the following 
BURDETT PLANTS 








Seattle, Wash. Detroit, Michigan‘ 
Los Angeles, Cal. Logansport, Ind. 
Oakland, California Chattanooga, Tenn. 
Salt Lake City, Utah Cincinnati, Ohio , 
Denver, Colorado Pittsburgh, Pa. 
Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 
St. Louis, Mo. Cleveland, Ohio 





Chicago, lIilinois 
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Here’s your holder ! 


Convenient, Cool, Positive Contact, Well 


WELDERS! 


Just what you’ve been looking for. 


Balanced, Durable. 


Have one ordered for you today. Price, $8.50. 


GIBB INSTRUMENT CoO., 


Manufacturers of the 


« att oy 
EUS 


A<. ARC WELDER 
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Speedy, 


1016 E. Palmer Ave., Detroit, Mich. 
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} 20 Fifth Avenue, 


WANAMAKER 


COATED ELECTRODES 
For Arc Welding 





Made with varying chemical analyses to 
serve practically all welding applications and 
are decidedly effective in preserving the con- 
stituents of the metal through the arc and 
inthe weld. The result?—good, sound, homo- 
hiya welds of maximum strength and duc- 
tility. . 

Let us tell you more about these electrodes 
and show you how to produce the best possible 
arc welds. 

Bulletin on request. 


“TECOR” Electrode Holders, Face Shields, Hel- 
mets, and other welding accessories. 


TRANSPORTATION ENGINEERING 
CORPORATION 







N 608 S. Dearborn St., 
New York, Chicago, 
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SAFETY HIGH PRESSURE 
CYLINDER VALVE 


ro 


= 


A new principle in valve design 
developed for high pressure and 
proven in service. 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE COSTS, 
as it prevents leakage of cylin- 
der contents in service or transit 
and prevents return of filled 
cylinders because valves cannot 
be opened. 


Body of very dense metal to se- 
cure strength and non-porosity. 


Fusible plug, rey by the 


Bureau of Explosives. 


Minimum parts. Maximum 
sturdiness. 


THE SAFETY CAR HEATING AND LIGHTING CO. 


New York Chicago 


Boston San Francisco 


St. Louis 
Montreal Mexico City 


Philadelphia 




















22 THE WELDING ENGINEER March, 1 





yevva@ ~I Produce! 


NE hundred and forty-four years ago Lavoisier coined the 
name Oxygen. 

In choosing the Greek word I'evvaw “I produce,” as 
his main root he had in mind a chemical reaction commonly asso- 
ciated with the gas. 

Had Lavoisier been able to foresee the tremendous part that Linde 
Oxygen is playing in modern industrial development, he would have 
realized the vast significance of that word I‘evvadw “I produce<” 

The country over, Linde Oxygen is daily making possible greater 
production—everywhere it is saving time and cutting costs. 

A chain of seventy-five Linde plants and warehouses assures 


American welders and cutters of a prompt supply of highly pure 
oxygen—wherever they are, whatever their requirements. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, N. Y. 
Kohl Building, San Francisco 


The Largest Producer of Oxygen in the World 
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PROCEEDINGS of the AMERICAN | 
ELDING SOCIETY 


33 West 39th Street, New York 


Officers and Committee Chairmen 
AMERICAN WELDING SOCIETY 
1920—1921 


1. H. Deppeler, President 

c. A. Adams, Junior Past President 

1. W. Owens, Vice-President 

D. B. Rushmore, Vice-President 

W. E. Symons, Treasurer 

M. M. Kelly, Acting Secretary 

|. H. Deppeler, Chairman Executive Committee. 


W. E. Symons, Chairman Finance Committee. 
Hermann Lemp, Chairman Committee to revise Constitu- 


tion and By-Laws. 


C. A. McCune, Chairman Membership Committee. 
Edward A. Miller, Chairman Meetings and Papers Com- 


mittee. 


A. S. Kinsey, Chairman, Welding Conference Committee. 





—— 


PROGRESS AND NEEDS OF WELDING RESEARCH 
AND STANDARDIZATION 


William Spraragen* 





HE American Bureau of Welding was reorganized on No- 
vember 22, 1920, as a joint advisory board of the Ameri- 

can Welding Society and the Engineering Division of the Na- 
tion Research Council on welding research and standardization. 
[he advisory board consists of representatives appointed by 
the American Welding Society, other interested scientific and 
ngineering societites and organization, classification societies, 
government bureau and certain members at large appointed 
vecause of their special ability in matters pertaining to weld- 
ng research and standardization: Full details of the new or- 
the National 


issue of the 


Research 


Welding 


connection with 
the October 


ganization and its 


Council were given in 


er 
\t this reorganization meeting by-laws were adopted and 
following officers elected: 

Professor C. A. Adams, director; Mr. H. M. Hobart, first 
e-director; Professor A. S. Kinsey, 2nd vice-director; Mr. 

Spraragen, secretary. 

\lthough the need and importance of the bureau is recog- 
zed universally, a brief review of the situation is permissible. 


Review of the Events Leading Up to the Formation of the 
Bureau 

Welding is now recognized as one of the greatest aids in 

construction and repair of metal structures. Its field of 

Although both the 

electric and oxy-acetylene processes of welding have been 


‘pplication is almost universal in extent. 


known and used in repair work in the railroad shops and 


ther places for a number of years, it was up to a few years 
igo—essentially an art, dependent entirely upon the skill of 
the operator. It that 


number of so-called experts of welding who had been using 


is true there existed a considerable 


he process extensively in a practical way. Their success was 
the result of years of experience in making welds that seemed 
enough for service. 


} 
£00 


inder the pressure of war it became necessary to reduce 
his art to a more scientific basis. It was therefore planned 
sift the knowledge of these experts of welding in order 
establish some fundamental conclusions upon which weld- 
engineering could be started. However, all attempts of 
nature failed, as not in a single instance could there be 
‘ound a sufficient number of men whose opinions would 
‘stly one conclusion over another, in fact, almost exactly 
he opposite. An appeal to the manufacturers of apparatus 





ec ry, American Bureau of Welding. 
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resulted in the exposure of the same condition of affairs, 
namely, that there existed no reliable data on any important 
phase of the subject of welding. 

It was evident that it was necessary to obtain a great 
number of actual test results in order to reduce this hopeless 
mass of conflicting opinions to a sound basis from whici fur- 
ther progress could be made. 

Accordingly a welding committee was organized in the fall 
of 1917 under the chairmanship of C. A. Adams, as a sub- 
committee of the general Engineering Committee of the Na- 
tional Council of Defense and later adopted as the Welding 
Committee of the Emergency Fleet Corporation. To deal 
with the more specific problems relating to research. the Weld- 
ing Committee appointed a Welding Research Sub-Committee 
under the chairmanship of Mr. H. M. Hobart. At one time 
this Research Committee Had active sub-committees on Non- 
Methods of Welds, Standard Pro- 
cedure for Testing Welding Electrodes, Standard Procedure 
for Testing Welds and Welded Constructions, Metal Arc 
Welding, Gas Welding, Thermit Welding, Carbon Arc Weld- 
ing, Spot Welding, Specifications for Welding Ship Hulls, Tank 
Welding, Reconnaissance Research, Metallurgical Aspects of 
Welding, Arc Investigations, Corrosion, Protection of Oper- 
ators, Training of Operators, Carbon Arc Cutting and Gas 
Cutting. 


Destructive Examining 


Through the efforts of the Welding Committee, welding 
and its possibilities were brought before the attention of the 
entire country and received a stimulus which advanced its 
progress in three years to an extent which would normaliy 
have taken four or five times as long. A complete summary 
of the results accomplished by the Welding Committee would 
be beyond the scope of this report. Suffice to say that their 
investigations touched on nearly every phase of the welding 
situation. Welding is now rapidly extending its way to fields 
where it was thought it had no application before. 


It is interesting to note that as a result of the efforts of the 
Welding Committee and its successor some forty papers have 
appeared on the subject of welding. In addition to these 
papers a large number of lectures have been delivered by 
members of the committee in various parts of the country. 


At the conclusion of the war following the withdrawal of 
the financial support of the Fleet Corporation, the American 
Welding Society, organized mainly by members of the Weld- 
ing Committee, invited delegates from leading scientific so- 
cieties and departments of the government to form a perma- 
nent organization for welding research and standardization. 
This body was called the American Bureau of Welding and 
was closely affiliated with the American Welding Society and 
the Engineering Division of the National Research Council. 
In the latter case the research committees of the bureau were 
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formally recognized as the research committees of the Engi- 
neering Division. 

The need for further research is well recognized by those 
who are thoroughly familiar with welding and all its variables. 
This need led the bureau at the reorganization meeting to 
create the following ten research committees: 

Electric Arc Welding. 

Gas Welding. 

Thermit Welding. 

Resistance Welding. 

Welding Conference. 

Training of Operators. 

Welding of Storage Tanks. 

Welding Wire Specifications. 

Standard Tests for Welds. 

Specifications for Steel to be Welded. 

The problem and value of the work to the industry of each 
of these committees is given herewith: 


Electric Arc Welding 
H. M. Hobart, Chairman 


It has been pointed out by conservative experts that al- 
though excellent arc welding is being done on a wide scale, 
there is a margin of improvement over the present average 
quality, which, so far as it can be assessed from the result 
of physical tests, would amount to at least twenty-five per 
percent. A brief outline of some of the fundamental problems 
that must be solved by research work to bring about such 
an improvement is given herewith. 

As a result of the WIRT-JONES (one of the many series 
of tests started under the Welding Research Committee) and 
other tests, it is now conceded that the proper current is one 
of the most important variables that enter into the making of 
a successful weld. Indeed, some of the difficulties encount- 
ered in properly welding plates thicker than a half-inch have 
been attributed to the use of improper current. It is there- 
fore necessary to obtain enough test data to determine the 
proper current to use with the various sizes of electrodes for 
different thickness of plates. 

In the preparation of welding edges the British practice a 
year ago permitted the use of a smaller angle of opening when 
the edges of the plates are veed, than accorded with American 
iraditions. An investigation was conducted under the Weld- 
ing Research Committee to determine the effect of the angle 
of opening on the strength of the weld. In this particular 
set of tests one-half inch ship plate was used with total 
openings of 30, 60, 90 and 120 degrees. The distance between 
the edges of the plate was one-eighth of an inch and the weld- 
ing was done in a flat position. The results of tensile bend- 
ing and elongation tests indicated that the wider openings of 
90 and 120 degrees was a positive disadvantage, particularly if 
the saving in time and electrode material was taken into ac- 
count. This saving in time and electrode material amounts to 
abount 40 to 50 per cent. Of course, one could have too 
small an opening in that the operator would not have sufficient 
room in which to manipulate his electrode. This point seems 
to have been reached when the total opening was 30 degrees. 
One would therefore conclude that the British practice of 60 
degrees is the bevel to use for one-half 
inch plate. Obviously a great deal of further research is 
needed to substantiate the above results and to extend the 
work to include different thicknesses of plates. There is also 
basis for belief. that a shoulder in place of the heretofore 
commonly used sharp bottom edge of the bevel will constitute 
a material gain, not only in the saving of welding material, 
but also in the quality of the weld. 


most economical 


There has been considerable discussion in several research 
meetings as to the relative efficiencies of some six or eight 
different types of joint that are now in use. Indeed it has been 
pointed out that an incréase in efficiency of at least fifty per 
cent could be gained by using a special style of joint in 





butt-welding half inch plates. This gain in e| — 
be produced by a particular style of preparation of th 
and not by any reinforcing. It therefore appear 
would be a fruitful field for research. 

Another important problem that remains t solve 
the proper number of layers and current to use for ya, 
thicknesses of plate and positions of welding. |t woyl,, 
several pages to go into the discussion of thi: Nt alon th 
Some experts will claim that by depositing the metal jy ,.. ge 
layer a weld will be made that will be free from initial stres.,. 
and that welds in more than one layer are not free from th 
stresses in that after the first layer has contracted, th; 
of the hot metal of any subsequent layers must produce stmis, 
which are included in the weld. On the other hand, the grea, al 
number of layers facilitates inspection and seemingly tena; 
give greater uniformity of work; for if a bad spot has 
oped in the first layer it is generally remedied by 











good layer on top of it. W 
It might also be mentioned that excellent welding js My W 

done 6n half inch material and even heavier plates with y $ 

preparation of the edges at all. The plates are lined 


a slight opening between them and by using two welders ¢. t! 
multaneously, one on each side of the weld, ther 
culty in obtaining perfect fusion. 

The desirability of research is not ended with t! 
of these fundamental problems. It is also important 
the problem of extending the use of welding where it I 
required to undergo severe service tests before it is 
adopted, particularly where the failure of a weld 1 
in the loss of life, such as in pressure vessels 01 
struction. 

The problem in these fields and those of an alli | 
even where the failure of a weld would not be ap 
any loss of life or serious damage, such as the « 
of tanks for holding water, oil and gas, reduces itself | 
fundamental problem of properly welding a long s 
one knows that the successful welding of a long s 
tirely different from making a weld of short lengt! 
the continued contraction of the cooling metal as t 
progresses and the rigidness of the finished port: 
of an unknown magnitude are introduced in the weld 
stresses may either distort the plate or be great enoug 
crack the plate after the weld is finished or short! 
put into service. Some specialists say that these str 
greatly increased by the use of the so-called rigid | 
welding. Others contend that these stresses can | g 
overcome by introducing novel features of welding 
dividing the length to be welded in say six equal port 
then welding the first portion, shipping the next, welding 
third, etc. Another plan is to start the weld at 
of the seam and weld toward each end. In fact 
combinations have been proposed. These problems 1! 
ally involve the style of joint and the current and 
of layers that are to be used. With the exception 
isolated cases little or no progress has been mad 
tion of this important phase of welding. 

There are also several other lines for researc! 
present are of a more academic value and which 
become of great economic importance. Chief amon: 
the investigation of the arc. This investigation | 
problem. So many phenomena occur in a smal! spa 
difficulty of determining the precise conditions 
each of the various phenomena is most effective 
crease the troubles in finding a solution which 
factory. At present the several theories that h 
vanced to account for the transference of the met 
are are by vapor stream, by gaseous expulsion, | 
by liquid drops and by surface tension. The g 
of conclusions seems to point to a combination 
as the solution but that the vapor theory accouw! 
transference of the greatest portion of the metal 






























Gas Welding 
S. W. Miller, Chairman 


essity for research work on the fundamentals of 


ies ¢ is as important as it is in the electrical field. 
Indeed . problem in many respects are quite similar. 

The per angle of bevel and design of joint for various 
thicknesses of plate is a fundamental problem of research in 
ae welding both from the viewpoint of the strength of the 


-esulting weld and the economies which may result by the 
aati design of joint. 

Although the best method of adding welding material for 
plate of various thicknesses has been a subject of discussion 
cone experts during the past few years, no definite conclu- 
ons have been reached in the matter. For instance, some ex- 
perts mall : 
metal and building up to full thickness as quickly as possible, 
with a steep slope for the molten metal. Others maintain that 
while the metal should be deposited in a single layer the slope 
should be much more gradual. Still others argue that the weld 
should be made in layers by stage or progressive method with 
the length of each layer equal to about four times the thick- 
ness of the plate. 

In connection with the proper method of laying down the 
metal the method of holding the torch promises to be an im- 
portant factor, that is, whether the blowpipe flame should 
play away or toward the molten metal. 

In addition to the fundamentals 
proper method of welding satisfactorily a long seam by the 


mentioned above the 
oxy-acetylene process offers as many difficulties as it does in 
the case of electric welding although the solution will un- 
doubtedly be different. For instance, it would probably be 
inadvisable from an economic standpoint to use a step-back 
system (unless a very simple one) to prevent distortion or 
cked-up stresses. This is easily recognized when we con- 
sider that a certain amount of time and gas is needed to heat 
up the work to the required temperature necessary for welding. 

Some other problems of research are advantages of various 
welding wires for different kinds of welds (to be handled in 
conjunction or by Welding Wire Specifications Committee) ; 
pressure and purity of gases; speed of welding; and correct 
size of tip to use for various kinds of work. 

Welding Conference Committee 
A. S. Kinsey, Chairman 

This committee was organized at the request of the Council 
of the A. S. M. E. to confer with their Boiler Code Committee 
in drawing up regulations regarding the use of welding in the 
construction of pressure vessels. 

Problem. The proposed regulation of the Boiler Code 
Committee places some severe restrictions on the use of weld- 
ing for unfired pressure vessels. Through the joint efforts of 
the Boiler Code Committee and the Bureau of Welding, sub- 
committees, specifications will be drawn up in regard to the 
use of welding in the manufacture of pressure vessels which 
will have the proper requisites for safety without placing un- 
just restriction on the uses of welding in such constructions. 

Program. (a) The committee through the aid of question- 
naires has obtained a large amount of detailed information on 
all of the elements which have entered into the successful 
welding of pressure vessels in the past. This information 
was Instrumental in convincing the Welding Committee of the 
\. S. M. E. of the undisputed possibilities of welding in con- 

with the construction of pressure vessels. 

rhrough a series. of test samples which are being 
| both by the gas and electric processes at a number of 
places the committee hopes to demonstrate the feasibility of 
using welding under proper procedure in the construction of 

vessels with entire safety, beyond the restriction now 
Placed on such use by the 
:. 


} 
( 


14 
welde 


pre ss 


3oiler Code Committee. These 


vestigations will be extended to destructive tests of full size 
Vesc 
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(c) This committee will also assist the Boiler Code Com- 

mittee in its final specifications for the construction of pres- 
sure vessels in so far as it relates to welding. Indeed, plans 
are now under way for drawing up this code. 


Welding of Storage Tanks 


J. C. Lincoln, Chairman 


This committee was organized to meet the requests for in- 
formation from the Standard Oil Company as to the proper 
procedure for welding storage tanks for holding light oils. 
Considerable difficulty has been experienced in the riveted 
tank because such structures in practice do not prove to be 
“oil tight” for the lighter oils. 

This present plan is to draw up proper specifications for 
the construction by electric welding by a 40’ diam. tank. 
This is one of the common size tanks that are being con- 
structed by the Standard Oil Company by riveting and this 
company has agreed to construct one of these tanks by the 
use of welding. 

Progress Report. Under date of December 8, 1920, Mr. 
Lincoln reports that a print and specifications showing a pro- 
posed method of arc welding an oil storage tank 93 ft. diam- 
eter, 35 ft. high has been prepared. These were sent to the 
members of the committe for criticism and at a committee 
meeting held on the 22nd of November, some changes were 
adopted and suggestions made as to improving the proposed 
method. Further, sub-committees for doing this work by oxy- 
acetylene and by resistance welding were appointed. It is 
expected that another meeting of the committee early in the 
year will enable it to make some definite recommendations. 

The work of this committee will be of tremendous value 
in demonstrating the feasibility of replacing riveted storage 
tanks by welding, with a resulting economy of cost and in- 
crease in quality at least as far as the tightness of seam is 
concerned. Incidentally, it will open up a new field for weld- 
ing and a field for which it is particularly adapted. 


Welding Wire Specifications Committee 
C. A. McCune, Chairman. 


During the greater part of the past year this committee 
has been actively engaged in collecting data as to the chemi- 
cal analysis of welding wire used for both gas and electric 
welding, in the railroads, shipyards and other places and the 
service results obtained from the use of such wire. From this 
data the committee expects to obtain sufficient information to 
enable them to draw up specifications as to the proper limits 
of the chemical content of welding wire to be used for dif- 
ferent purposes. 

Specifications have already been completed for wire to be 
used in welding mild steel and will be extended to include the 
welding of high carbon, alloy steel and non-ferrous metals. 
It is expected to issue the completed information in folio form. 

The subject of electrodes also offers promising fieids for 
investigation. A chemical analysis of the deposited metal for 
a great variety of electrodes reveals the fact that the greatest 
proportion of the metal additions and impurities are burnt out 
in traversing the arc, leaving a much more uniform deposit 
from the viewpoint of a chemical anlysis than the wide varia- 
tion of the chemical composition of the different types of elec- 
trodes used, would lead one to’ expect. A good electrode 
may be roughly picked out by observing its workability and 
penetration of the deposited metal under the same current and 
voltage conditions. It has also been discovered that so called 
bad electrodes may be made good by dipping in lime water. 
On the other hand a good electrode may be made unfit for 
welding purposes by simply removing the thin scale of the 
outer surface with the aid of an emery cloth. No feasible 
explanation has yet been advanced for this latter phenomena. 

There are some eminent experts and metallurgists who will 
claim that the method of manufacture has more to do in deter- 
mining whether an electrode is good or bad than chemical 
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composition. They argue that welding electrodes of 
identical chemical analysis give very different results in 
service. Likewise electrodes of greatly different chemical 


analysis give equally good results in service. Some have 
ventured the opinion that the variation in the lubricants used 
on the dies through which the electrode wire is drawn vary in 
composition and may have some influence on the resulting 
material. 

It should be pointed out that some of the most serious 
drawbacks to the investigation of electrodes has been the 
problem of the personal equation involved in the operator. 
Very often greater variations have been produced in results 
by the use of two different operators, although both skilled, 
than by all the other variables put together. With the de- 
velopment of the automatic machine, giving an exactness of 
operation which compares favorably with the lathe, further 
progress may be made, although such investivations would 
for the present necessarily be confined to the use of direct 
current and bare wire electrodes. 

Similar problems are encountered in welding rods to be 
used for gas welding. In fact, variations in chemical com- 
position promises to be a more important factor than in elec- 
trodes for metal arc welding. While chemical composition 
undoubtedly has its effect on penetration and workability in 
electric arc welding, yet wide variations of the strength of an 
electric weld cannot be from our present knowledge attributed 
to chemical composition alone. On the other hand, a num- 
ber of experts are of the opinion that the chemical composi- 
tion of a gas welding rod has a decided influence on the 
strength and ductility of the resulting gas weld. 

Standard Tests for Welds 
F. M. Farmer, Chairman, 

Early in its career, the Welding Committee noted that in 
some cases the wide differences of opinion that existed relative 
to welding matters were the results of mechanical tests. How- 
ever, an examination of the test data disclosed a wide varia- 
tion in the character of the tests made, and the details of pro- 
cedure, so that it was not only difficult to analyze and check 
the basis of the conclusions, but practically impossible to 
correlate various groups of test results. 


The chief difference between testing a specimen of steel 
that includes a welded joint and testing an ordinary specimen 
is the non-homogeneity of the welded specimen. The welded 
specimen has at its center a section composed of material 
that usually has physical, chemical and metallurigcal charac- 
teristics distinctly different from the adjoining metal. Further- 
more, the section of the added metal is more or less irregular 
in shape and variable in size. Consequently the procedure 
prescribed for testing of ordinary specimens is not applicable 
to specimens containing welded joints. 


A good example of the difference of the testing technique 
that must be employed can be seen in the case of the cold 
bend test. The usual specifications require that the specimen 
be bent around a pin of prescribed diameter through an angle 
of 180 degrees without cracking—the manner in which the load 
is applied is therefore immaterial. Due to its lower ductility 
the specimen containing a welded joint will not bend through 
180 degrees without cracking. It is therefore obvious that 
in the latter case, the farther apart the supports are, the 
greater will be the angle of bend before any crack develops, 
simply because the welded joint being the stiffer, most of the 
bending takes place in the original metal. It is therefore 
necessary that a standard test be prescribed that exactly fixes 
the distance between the supports, the curvature of the sur- 
face of the supports, and the manner of applying the load for 
different thicknesses of specimens. 

In this particular test the Welding Committee evolved with 
the aid of the Electrical Testing Laboratories and the Bureau 
of Standards a specification which tests the specimens as a 
simple beam with the load applied to the center of the weld 


and midway between the supports. In order to for 
the bending to take place in the weld, the supporti: 
are placed as closely together as practicable, so th 
posited metal will occupy the greatest portion of the hoa, 
The minimum distance for each thickness of test s; 
obviously determined by the space that is necessary 
the specimen to bend through 180 degrees. 

Full details giving the exact specifications adopted §, 
tests on welded specimens are now under considerat; 
this committee and will, no doubt, be soon ready for , 
bution. 

Considerable work has also been done in the deve! at 
of non-destructive methods of testing welded joints. Thy 
requirements of a satisfactory non-destructive test a; 
in addition to detecting a bad weld, it must not injure i 
any way if it is good. 

Some of the schemes that have been tried along this directioy 
are X-Ray tests and variations of electric and magnetic coy 
ductivity tests. The X-Ray test was abandoned as being 
expensive and therefore impracticable from a commercia 
standpoint. The other two methods have been tried with , 
fair degree of success and further results are awaited wit! 
interest. However, some of the more simple and widely 
adopted tests are various oil penetration and air pressure tests 
or combinations of both. One tank manufacturer who { 
successfully using welding, employs a combination of air an 
impact tests. That is, the tank is operated under a definite 
pressure and a blow or blows of definite force are delivered 
to the weld while the tank is subjected to this pressure. This 
scheme promises to be the most feasible for this class of work 
However, a great deal of standardization of methods is needed 
in all such tests. 


Training of Welding Operators 
W. Spraragen, Chairman 


The importance of the training of operators for both gas 
and electric welding cannot be overestimated. A very larg: 
number of welding experts regard it by far as the most impor 
tant problem. Widely different ideas as to the proper procedur 
to follow in the training of welding operators prevail even 
among experts. For instance, the time required for the 
correct training of an operator, as stated by a number of 
authorities, varies from three weeks to two years. Nor | 
there any greater agreement of the opinions as to what 
the training should include. Some say that the rudiments of a 
technical education is necessary, while others stoutly maintain 
that the operator should only be trained in the correct manip- 
ulation of the electrode or torch. In nearly every case where 
welding has been condemned or where severe legislation has 
been enacted to restrict its use, the case can be traced directly 
to poor welds made by unqualified operators. 

A questionnaire has been sent out to a number of welding 
schools, railroads, shipyards and manufacturing plants asking 
for detailed information relative to the methods used by them 
in the training of operators. This data will be 
compiling a bulletin. 

Some of the elements that will be considered in this bulletin 
will be welding opportunities; prerequisites for welding oper- 
ators; general descriptions of methods of training, duration 
of course, equipment, protection of operators, and nomencla- 
ture; elementary information on gas and electric welding; set 
of simple lessons, and short bibliography. 


Specifications for Steel to Be Welded 
W. J. Beck Chairman 


It is now a recognized fact that the chemical compositio! 
of the parent metal has a decided bearing on the quality ©! 
the resulting weld. Much thought has been given latc!y te 
the necessity for having specifications of steel to be used for 
welding purposes. Different chemical composition (n0tabl) 


aing 


used ip 


carbon content) will undoubtedly require different w°' ing 
For instance, several authorities maintain ‘4! 


procedure. 
























ing a carbon content of over 0.35 carbon should not 
| where strength of the weld is an important factor. 
t that carbon content increases considerably with 
ess of the plates may partly account for the diff- 
merly encountered in welding plates of one inch 

yr over. 
connection Commander S. V. Goodall in a paper 
re a meeting of-the American Institute of Electrical 
in February, 1919, states, “It appears to be the 
shipbuilding steel in Great Britain is more adapted 
welding than shipbuilding steel in this country and the 
; also more regular in its qualities.” Several welding 


experts have gone on record in stating that the “quality” of 
steel (other than its chemical composition) has an important 
earing on its weldability. 


[he uniformity of plates as to chemical composition is also 
subject which merits attention. Other important varieties 

ire phosphorous, sulphur and manganese content. 

work of this committee will be carried on in close 

oniunction with the work of the other welding research 


1 
1, 
11¢ 


Resistance Welding 
H. Lemp, Chairman 

\lthough this is one of the oldest and most reliable processes 
§ welding, there are a number of fundamental problems 
that still remain to be solved. 

Very recently the limits formerly regarded as the maximum 
thickness at which plates could be satisfactorily welded by 
the “seam method” have been surpassed. The same progress 
ias been made in the extension of the use of spot welding. 
New applications are coming up which require fundamental 
scientific knowledge of the variables that enter in the success- 
ful execution of a resistance weld. Some of these variables 
ure time, current, pressure, methods of clamping (particularly 
where parts to be welded have different specific heats and 
melting points). Research work is also needed in the develop- 
ment of the machines themselves. 

\ new type of percussive welding machine has been devel- 
oped which promises unusual possibilities for butt welding 
stock up to % inches in diameter. 

Thermit Welding 
J. H. Deppeler, Chairman 

fhe efforts of this committee will be confined largely to 
answering the technical problems that come up in this field. 
Research work is being carried on continually by the Metal 
& Thermit Corporation. 

Conclusions—Present Status and Needs 

The need for further research work is quite apparent to 
those who are thoroughly familiar with welding and all its 
variables. 

lo get a good start on the solution of the fundamentals of 
electric and gas welding some $20,000 would be necessary. 
Moreover, to extend such investigations to the welding of 
long seams and actual structures would require an even 
larger sum. 

The entire industry is beginning to realize that before the 
proper confidence in welding can be established, particularly 
in felds where strength is necessary, it must satisfactorily 
demonstrate its worthiness and dependability. The problem of 


pr 


per welding procedure and training of operators necessary 

tain uniformly consistent sound welds must be solved 
ef such extension and use of welding can take place. To 
wait for the ordinary evolution of the art would take many 
years, with a resulting loss,of millions of dollars to the nation 
and world. 





regular monthly meeting of the American Welding 
y, Chicago Section, will be held Friday evening, March 
0 P. M., Room 1736 Monadnock Building. 


Sy 
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INTRICATE WELDING. REPAIR HANDLED WITH 
GREAT SKILL 


In Fig. 1—the motor base, crank case and gear case of a 
Mack truck are shown in eighteen separate pieces—about as 
complete a smash-up as one could wish to see. To reassemble 
this pot pourri of broken parts and weld them into their 
original form is an undertaking to tax the ingenuity and skill 
of the best of welders. To begin with a special set of jigs 








Figure 1. An Unusually Complex Problem, 


had to be devised, and during the welding far greater care 
was necessary to prevent distortion than would have been the 
case, for instance, were the parts of cast iron or steel. 
Aluminum has a very low melting point (only 1,215 degrees 
F.), has a relatively high co-officient of expansion, and a short 
fusing range. At a temperature just below fusing it becomes 





Fig. 2. Skill with the Torch Has Overcome All Difficulties. 


plastic and the parts have to be firmly held in place and sup- 
ported. In a state of fusion the metal is very fluid and has a 
troublesome affinity for gases, especially atmospheric oxygen, 
which forms a refractory oxide that the welder must deftly 
remove or seriously impair the weld. Then there is the slow 
process of cooling necessary to anneal the jointures. 


Fig. 2.shows the repair in its completed form ready to be 
replaced and restored to service. This is one of the most in- 
volved and interesting aluminum casting repairs that has been 
noted in recent months. The work was done. with the torch, 
of course, and it is stiggestive of the great ability of the oxy- 


acetylene process in the automotive repair field. 
; 





WELDING PRESSURE VESSELS 





By Andrew Oliver’ : 


NE of the most important projects of the American 
Welding Society is that of securing a better rating on the 
welding of pressure vessels by the Boiler Code Committee of 


the A. S. M. E. In the Standard Oil Company plant at 


Whiting, Indiana, we have experimented with autogenous 
welding of all sorts of pressure vessels. 


Some of the most 











Figure 1. Note Size of Head. 


important work that we have done is shown in the photographs 
here. 

Figure 1 shows one of our tanks before welding. This is 
one of the first methods of preparing the work that we used. 
To the left of the tank is seen one of the ends already to be 
inserted. This flanged head was prepared in a manner similar 
to the standard boiler makers’ practice. Then it was inverted 
and welded. 

Figure 2 shows the result of this weld. Notice that the head 
is perfectly flat. The principal problem was to find a means 
of testing the strength of the tank. We had only one set of 
pumps with pressure enough to make a reasonable test. The 
tank was filled with hot oil and pressure was applied to 








Figure 2. One of the First Welded Tanks. 


500 pounds. The tank was then tested by hammering and 
showed no defect. The pressure was then increased to 1,000 
pounds and a slight bulge was noticed. When the pressure 
was again increased to 1,500 pounds the tank bulged quite a 
bit more but did not break. Further attempts at increasing 
the pressure resulted in stalling our hydraulic pump at 1,800 
pounds without any noticeable effect on the tank. Before 
releasing the pressure this tank was tested by stout blows with 
heavy sledge hammers and no leaks developed. 


+tWelding Superintendent, Standard Oil Co., Whiting, Ind. 
*Paper read before The American Welding Society (Chicago 
Section), February 25, 1921. 





Since this first experiment many different types « sis Q. H 
vessels have been welded in our shops. Figure 4 is wera 4. W 
of one that we make in great numbers. This tank h sta ). W 
a working pressure of 100 pounds to the square 
constantly subjected to a temperature of 750 degr: Fah dimens! 
The tank is 44 inches long and 20 inches in diameter and ;. Q. ! 
made of one-half inch plate throughout. The diagr shows Ider 
clearly the difference in construction of the head. This dif, SS 
ence in construction lowers the cost of material and of prepa Q 
ration and this head stands as much pressure as th: 9 
head shown in the other illustrations. The heads are dis A. ¥ 
with a hammer and beveled with a torch. The side seam is sing | 
beveled to a 45 degree angle with the torch befor: 
When the oxy-acetylene process is used, the seam j elded YW. \ 
both outside and inside. The head is inserted about halj \ 
inch below the edge of the cylinder. This gives the welder Q. I 
better chance to get at the work in such a way as to 1 
of thorough penetration. The method of operation is to 
three or four inches lightly, fill to the top, and so on, { 
end of the seam or weld. pl 

After welding these tanks are subjected to a pressure of | \ 
pounds per square inch with cold water and tested with a Q. | 
sledge. The first one of these to be constructed in this manner 
has been in daily use for four years, subjected to both h 
and pressure and is still giving good service. 





Figure 3. 


Result of 1800 Ib. Pressure Test. 


Another tank somewhat similar to this one is made of 15-1 
extra heavy steel pipe, tested to 1,000 pounds per squar: 





and put in service under working pressure of 300 pounds. In ant 

° ° 1 j {) 
service the heat has burned holes in these tanks, but no heads : 
have blown out. — 


Our experience in pressure welding is not limited to thes ; 
tanks. We keep ten or twelve locomotives in repair all th make 
time and do a great deal of tube welding and we have had ! ais 
failures of any consequence during the past six years. In the Re 
construction of stills we are now starting to increase tht 
application of welding every week. Our former practice was 
to use a double row of rivets on these stills. In the future we Se 
plan to make a lap joint, insert a single row of rivets and then 
double weld them. 

Question. In beveling these longitudinal seams, do yo 
a double “V”’? 

Answer. No. We make a double bevel: that is, one side on'y von 
is beveled to an angle of 45 degrees on each side of th: | 

Q. What is the reason for welding on the inside? 


A. The weld on the inside is simply a wash weld to make mys 
the joints smooth. p, 
Q. Do you make the entire outside weld first, the: m< nt 
back and weld it again on the inside? ind 
A. Yes. — 
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t this, in the case of the oxy-acetylene weld, have 
. set up a strain? 

, This has never been noticed. 

io vou allow for the expansion and contraction? 
the welding is started an opening of % inch for 
f length of seam is left at the far end. 

you keep the crack open? 


0 Di 


Md 


every foot , 
Q. How do 
A. With a wedge. 

Q. Will this spreading change the dimensions of the tank? 

A No, the weld contracts and closes the sheet to proper 
dimensions. 

CQ. Isn't it true that the greatest contraction occurs when the 
— is working at the center of the seam? 

A Yes. 

0. Does the process (gas or electric) used make any dif- 
_— in the amount of opening? 

4. Yes, there is more radiation in gas welding, so, when 
using the electric are process, not quite so much opening is 
required. 

Q Which process is used in making the tanks just described? 

A. Both. 

0. How much reinforcement is made on the seam weld? 

A. lust a trifle over the surface. The added metal is made 
to lap over about % inch on each side of the “V.” 

Q. Is it necessary to support the weld during the operation 
by placing a flat bar under the weld? 

A. No. 

Q. How many amperes do you use, and what size wire, when 
you make these welds with the arc? 

A. Two hundred amperes of current. The first weld is made 
with 5/32 or 3/16 wire, then followed with a %-inch wire. 

Q. What is the usual speed when welding the head? 

A. Four to seven feet per hour with heavy wire. 

Q. Is any attempt made to clean the electric welds? 
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\ 44" 














\ gah te” plate, rolled % shape 


\ te phele, dished and beveled. 


Figure 4. Present Method of Welding. 


A. Not to any extent. Any drops that are left by the arc 
can be chipped off with a chisel. 

Q. Do you test your welders before starting them on this 
work? 

A. Yes. The foreman keeps a careful check on new men and 
makes sure they can do first-class work before giving them 
this kind of a job. 

Remark: In connection with the discussion on the amount 
of opening to be provided before starting to weld, reference was 
made to the following extract from a paper, “Welding,” read 
by Charles Hollup before the American Society of Refriger- 
ating Engineers, Milwaukee, Wis., June 7, 1917. 

Longitudinal Seams 
ding longitudinal seams on round tanks it is first neces- 
ry to have a perfectly round shell; that is, the joining ends 
f the sheet shall not have a flattened section, as customary when 
coming from the bending rolls. That flat and peaked-looking 
jomt has a tendency of rounding out under pressure and, in so 
Gomg, has a wedging action on the weld, which is often the 


muse of rupture. The edges of the seam should be beveled as 
m all other butt welds. 


In wel 


sary 


Before proceeding to weld a seam of this kind, expansion and 
contraction must be considered. These are vital points in welding, 
and only too often lost sight of. Starting on one edge of the 
ey i is necessary to have the edges of the sheet on the far 


Spread apart. The object is to allow the molten metal, which 
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is then at its most expanded state, to shrink and gradually bring 
the edges together as the weld is progressing, thereby avoiding 
shrinkage strains as much as possible. . For the same reason I 
advocate that a seam of that kind should be made at one filling 
in tf possible, or if the sheet is too thick that the heaviest fili be 
made while the other end is still open. The proper amount of 
this opening for acetylene welding should equal the thickness 
of the sheet per foot of length. In other words, a %-inch thick 
sheet 6 feet long should be 6x %, or 1% inches open on the 
far end. For electric arc welding about one-half of this is enough. 





WELDING EXHIBIT INTERESTS 


One of the exhibits at the recent motor show in Rochester, 
N. Y., which created more than a passing interest in the 
accessory department, was that of the General Welding Works 
of 87 Cortland street. 

Joseph J. White, who for a number of years has been asso- 
ciated with the welding industry, and who is well known by 
all factory and automobile men in connection with this work, 
opened the General Welding Works a little over a year ago. 
The business which has been acquired since that time has far 
outreached all expectations. 

The shop superintendent, C. R. Woleslagle, has, through 
national tests, proven himself one of the most perfect steel 
welders in the country and has unusual ability along the line 
of instructing his workmen in the use of the newest and best 
methods of welding all metals. 

The company’s exhibition showed an unusual display of 
welding aluminum crank cases, transmission cases, automobile 





General Welding Works Booth at Motor Show. 


frames, showing reinforcements, welded high pressure pipe, 
rear axle housings, scored cylinders, etc. 

The scored cylinder display was one of their most interesting 
features and was of great benefit to all car owners and garages. 
The General Welding Works is a licensee of L. Lawrence 
& Co., who own the United States and foreign patents on the 
repair of scored cylinders and cracked water jackets by their 
special method. 


Cammenting on the results of this exhibit, Mr. White says: 


“If you should care to publish this, we might say for the 
benefit of your readers that we have found no medium of 
advertising which has been so beneficial and from. which we 
could so easily trace concrete results. During the week that 
our display was being shown, besides securing countless auto- 
mobile parts, such as cylinder blocks, crank cases, automobile 
frames, etc. (a large part of which came from surrounding 
towns), we obtained three large production jobs which did not 
pertain to automobile work in any way. Superintendents of 
large plants were able to see for themselves the quality of our 
work on various metals, and the manufacturing work secured 
will extend over a period of several months.” 
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WELDING AND CUTTING APPARATUS} 
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Welding Torch Flames 


Produced by. tips of the same size 


Reproduced from actual photographs 


6 Wol-me-taeleobvAtel-met-teel-mre- lel i oh 
excess acetylene, and denoted by 


the feathery edge of the cone. 


The REGO true neutral flame 

loltbwobler-a-eper-Vaze)iebeels- fe) med ausae 
and acetylene) showing clear, 
sharp cone, obtained through the 


REGO principle of gas mixture. 


6 Wel-mre> 4(0bbAlel-ambst-toet-mmer- LOl-a-16 mm oh 
excess oxygen, and denoted by 
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WELDING AND CUTTING j APPARATUS| 


flame is a true neutral flame—the only efficient heat for 
perfect welding. 


And the R E G O principle of construction for securfhg 


this true neutral cone of heat is fully covered by U. S. 
ter Patent No. 1,301,044. 


The Oxygen and Acetylene are mixed—under lower pres- 
sure—in exactly equal quantity, by volume, as they come 
together in the mixing chamber of the torch. 


Flashbacks are eliminated in the REGO, for each time 
there is a condition present when torches using a higher 
oxygen pressure would flash, the higher acetylene pressure 
partially or completely shuts off the oxygen. 


The R E G O true neutral flame eliminates the two great 
destructive actions—carbonizing because of excess acety- 
lene—oxidizing because of excess oxygen. 


Two Features 
of Economy 





REGO Apparatus, by eliminating excess consumption of 
oxygen, saves as high as $300 to $500 a year per torch, 
in gas consumption alone, as compared with other torches. 
REGO one-piece tip reduces tip maintenance costs as 
much as 90% per year. 


Send for Your Copy of “FACTS” 
A Booklet of 

REAL INFORMATION ‘for 

Prospective Users of Torches 


ain & FAA 5 COMPANY | 





IN AVENUE aria SALLE STREET CHIC CACO. 









REPAIRING A DISABLED ROCK 





CRUSHER 


HILE a large primary crusher operating in Plant No. 2 

of the Edward Balf Company’s quarries, near Hartford, 
Conn., was recently engaged in crushing large pieces of trap 
rock, the chute into which the material falls from the bottom 
jaw opening became clogged. This clogging in turn choked up 
the jaw hopper with material. As the rock was fed into the 
crusher close to one side frame a severe strain was thrown on 
the frame at this point. It so happened that this side frame 
had previously been broken near this corner and the two 
parts had been afterwards held in place by clamping the two 
broken sections together. The strain caused by choking of 
the jaw bent the side frame outward where 
the parts were clamped. This bending in turn threw a terrific 
strain on the other side frame at the opposite rigid corner. 


with material 





Figure 1. Thermit Weld Before Removing Pouring and Henttas Gates.— Figure 2. 
By Hand Into Interior Pocket. 


Something was due to break. The safety toggle of the pitman 
refused to break, with the result that the end of the side 
frame at the opposite corner from the clamps was sheared off 
entirely along the edge of the keyway where the rear head 
fits into it. 
Nature of Fracture 

The line of fracture ran somewhat diagonally down through 
the side frame, extending from about 3 in. from the end of 
the casting at the top to about 5 in. from the end at the 
bottom, the length of the fracture measuring somewhat over 
3% ft. The section at the break, the total width of which 
was 12 in., contained two shallow pockets surrounded by 3-in. 
thick walls, as shown in an illustration. (Fig. 7.) 


Considerations Affecting a Repair 


As the accident occurred during a very busy summer period 
the production of the company was very seriously curtailed. 
The normal producing capacity of about 1,000 tons of crushed 
rock per day was reduced to only around 450 to 500 tons, or 
a decrease of about 50 per cent. 

While normally all material was first fed into this primary 
crusher and from thence distributed in reduced size to the 


smaller gyratory crusher, it now became necessary 
out smaller pieces of rock from the quarry and fe: 
directly into the gyratory crushers. 

A new side frame would have cost from $2,000 to $3,009. 
not including the cost of machining it for installatio 
the loss of production, amounting to around $800 worth 
rock per day, while awaiting the slow delivery of a new 
frame. The casting was therefore inspected with a 
welding it, and as a Thermit welding repair was considered 
feasible, this method was chosen. \ 


Preliminary Steps in Repairing Side Frame 


It would have been possible to weld the frame in plac 
without removing it from the crusher, but as the machine 


Ramming the Mold Box.—Fig. 3. Ramming Molding Materia! 





had to be dismantled anyway to allow the other broke: 
frame to be replaced by a new frame which already had b« 
ordered several beforehand, it was 
the casting and weld it outside the crusher building 
frame was propped in a vertical position by means of w 
beams. Small openings were then cut out at the bro! 
sections by means of the oxy-acetylene torch in orde: 
allow space for the steel generated by the Thermit react 
later to enter. After these openings were cut out the | 
of the broken sections were chopped with a pneumatic 
and thoroughly cleaned with a wire brush. The two inte! 
pockets, which contained molding sand and chaplets us: 
making the original casting, were also carefully cleaned 


weeks d cided to 


Lining Up Broken Sections and Applying Patternwax 


The next step consisted in lining together the two br 
sections in order to bolt the end piece in position. Two 
bolt holes were drilled through the end of the piece and t 
piece then bolted to a cross-rib in the side frame. 

An opening about 2. in. wide was left between the tw 
sections for the metal comprising the weld. After a 
adjustment the end piece was temporarily removed in 
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The secret of building specialized equipment is to 
build it so that it will do the specific thing for 
which it is designed 
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Whether It’s a Big Job or a 
Little One—Weld It 


From the cab plates of a huge locomotive to the 
tiny seam on a nickel plated bathroom fixture, elec- 
tric arc welding has won for itself a predominant 
place in production. It has provided a means of 
doing the old job quicker, at less cost, with greater 
strength and longer life than the ordinary bolted or 
riveted joint. 

There is a G-E arc welding set for almost every 
purpose, whether it requires a portable or station- 
ary, single or multi-operator, or automatic equip- 
ment. No matter if the available current is direct 
or alternating—G-E sets are built to suit either one, 


or may be driven by an engine or from a line shaft. 

Every possible phase of welding has been studied 
by G-E engineers. Their experience and their 
knowledge should be helpful to any manufacturer 
who contemplates the use of electric arc welding. 
The school for welders at Schenectady is free and 
open to men desirous of learning practical welding. 

Add to these facts the proven advantages of 
electric arc welding as a production, repair and 
salvage measure, and then put your own problem 
up to G-E Specialists. If you can profitably use 
electric welding, they will show you how. If you 
can’t they will tell you why. 


Select the right equipment for the work—and a welder who knows his business 


Bulletins describing G-E Welding Equipment and the G-E Welding School 


sent on request to our nearest Office 





General 


Smee Osis 





@Electric 


Company tox: 
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to permit application of yellow pattern wax around the inside 
edges of the fracture, also to allow molding material to be 
rammed into the two 4-in. deep pockets. Meanwhile a hole 
was drilled through a horizontal rib in the small outer piece 
in order to facilitate escape of the hot gases when the weld 
was poured. The end piece was then readjusted and a layer 
of wax applied adjacent to all fractured parts. Care was 
taken to insert molding material rather than wax in the three 
frame bolt holes for bolting the side frame to the rear head. 






ignition powder placed on top of the Thermit wa 
causing a chemical reaction to take place, as a-r: 
superheated liquid steel and slag (aluminun 
formed in about 35 seconds at the intensely | 


“picp\ 
cp) 


of about 5,000 deg. Fahr. The liquid ‘steel thus 
precipitated to the bottom of the crucible. At t 
of the reaction the molten steel was tapped 
bottom of the crucible into the mold, thus suppl 
for the weld. 


Final Operations Restoring Crusher to Service 


A large square sheet iron box 39x36 in, at the base,59x55 in. 
on top and 74 in. high, was next built around the fracture and mold was then dismantled and the riser and pouri: 


securely bolted in place. The inside of the box was then’ cut off. Owing to lack of facilities for machin 
tightly rammed with molding material according to the usual on the inside where the rear head fits into 


Ample time was allowed for the weld to coo! 
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Figure 4. Top View of Rammed Up Mold Box, Showing Venting Rods, Pouring Gates and Riser Patterns.—Figure 5. Yellow Pattern Wax 4p 
plied to Outer Side of Fracture.—Figure 6. Thermit Reaction.— Figure 7. View of Broken Sections Before Cleaning Out Pockets 
—Figure 8. Crusher Restored to Service in Pit. 


method followed in Thermit welding. Three wooden heating metal at this point had to be chipped off with a 


gate patterns were inserted in each side of the mold box chisel. The welded side frame was finally reinstalled 
directly above one another. One crusher and operation restored at full capacity 
Moving Pictures Taken of Repair 

Moving pictures were taken of all the steps ot 
The setting where the repair was made proved to b« 
for the production of an interesting industrial filn 
scene was replete with incidents of local color, suc! 
work of dynamiting rock from the precipitous clifl 
the quarry, gathering up the rock and dumping it 
by means of the almost human steam shovel (“su 
and hustling the cars over to the crusher plant, 
material was rudely dumped into the greedy gull 
gyratory crusher. , 

The repair is of particular interest because of 
problems involved in welding a hollow section of 
and also becausewef the very severe strain to which t 
crusher side fraffe was subjected after having 
in service. 5 


riser pattern was _ inserted 
at the top of the fractured side frame. The function of a 
riser is to hold a supply of steel which will remain liquid for 
a considerable period of time and take care of all shrinkage, 
so that when a pipe is formed, due to shrinkage, this pipe 
will appear in the riser and not in the weld. 
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Also, the riser 
acts as a depository for loose sand or other foreign matter 
which may be washed into it by the Thermit steel in passing 
through the mold and prevents this material from clogging 
in the weld. Owing to the large size of the fracture, three 
double burner preheaters were used to preheat the weld, the 
preheating also serving to burn out the yellow pattern wax 
from the mold and to dry out the mold. Preheating was 
started at 8 o’clock one morning and continued until 4 p. m. 
the same day At-this time 1,000 Ibs. of Thermit, which is a 
mixture of iron oxide and aluminum, were placed in two 
crucibles suspended over the mold. A small.amount of special 
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Read this account 
of a service test on 
a Steam Hammer 

Ram repaired by 








The Railroads and Steel Plants 
throughout the country can show you hun- 
dreds of other service tests on Heavy 
Steel Sections, such as 

BULLDOZERS 

CRANK SHAFTS 

CONNECTING RODS 

CROSS HEADS 

FORGING EQUIP- 
MENT 

HAMMERS 

HOUSING 

LADLE FRAMES 

PINIONS 


Arrow shows Thermit weld made on ram of ROLLS 


steam hammer 


While overhauling a No. 2 steam hammer at the Springfield, Mo., Shops of the St. 
Louis-San Francisco Railroad the ram was found to be cracked where the top die 
fits into the head. The ram measured 81/' in. x 24 in. x 16 in. wide. The ram was 
at first cut out and an attempt was made to have it oxy-acetylene welded, but a few 
months later started to crack again. A new ram was ordered but the old one gave way 
and broke off before the new ram could be delivered. A Thermit weld was then made, 
the weld machined and the hammer replacedin operation five days after the break. Ac- 
cording to latest reports the hammer had been in operation for the past three months 
and was still in as good condition as ever. 

The three months’ service test was a severe one. There was a constant pound on the 
weld, as the hammer was used for forging soft steel car axles down to 1 in. x 4 in. size, 
also for other kinds of work. 


If you have broken something, wire us, or phone our nearest office 


Send for Pamphlet 1779 


Metal & Thermit “Sz Corporati'on 
120 Broadway New York 


BOSTON PITTSBURGH CHICAGO SAN FRANCISCO TORONTO 
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POSSIBILITIES OF TUBE WELDING. 


| Iphone: articles of shop furniture have been made by 
Oxy-acetylene welders from pipe, tubing and plates. Weld- 
ing tables, preheating furnaces, vise benches, stools, ladders, 
water tubs, etc., are readily fabricated from pipe, or pipe and 
sheet steel. The limit to what can be produced with these 
materials and the torch is fixed only by the skill, imagination 

Commercial products that can be produced from steel tub- 
ing are also limited only by the skill, resources and imagina- 
tion of the manufacturer and his advisers. The applications of 
welded tubing in furniture construction for example are in- 
creasing, and the promise of the future is a far greater use of 
tubing than has ever been realized heretofore. The limitations 
to the use of thin gauge tubing in the past and at present have 
been the cost and scarcity of the supply. Light welded tubing 
can be produced, however, which for all practical requirements 
is as good as seamless tubing and much cheaper. It has the 
great advantage that the manufacturer may install the weld- 














D-B Tube Welding Machine. 


ing machines and apparatus for producing his own tubing 
from mill sheets or specially rolled strips. The investment 
of capital is not necessarily large. 

The illustrations show some samples of tubes welded on the 
Davis-Bournonville tube welding .machine, using the multiple 
flame machine torch, which have been subjected to severe 
The integrity of the welds is indicated by the 
distortion to which samples have been stressed, and the sound- 
ness of the welds after such treatment. The tube welding ma- 
chine produces a compression weld with little or no flash, 
and without adding material. 


physical tests. 


The equipment required for making oxy-acetylene welded 
tubing depends in the material to be used and the fabrication 
te which the tubing is to be subjected before leaving the 
tube shop. In some ways it is to the advantage of the man- 
ufacturer to be able to make tubing from commercial steel 
sheets. He is thus able to purchase his raw material in 
the open market. It necessitates the installation of a slitting 
machine for cutting the mill sheets into strips of the widths re- 
quired. The lengths of tubing produced before any drawing 
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is done are limited to the lengths of the mill sh 
other hand, if the tubing is produced from rolled 


ting is not required unless it is necessary to trin strine } 


width in order to insure uniformity and smoot! 
strips come in rolls, the length of which depends 
and width. The advantage is that strip stock car 
in lengths and cut to suit the fabrication requireme: 
the tubing welded from mill sheets is necessaril 


the length of the sheet, and the waste in crop ends is great, 


The stock, whether cut from mill sheets or ; 
must be form rolled preparatory to welding. Fro; 
forming machines the formed tubing goes to the weldi, 
chines where it is welded and from thence to the 


machines which remove the crop ends. The welded ty 


should then be inspected and any unwelded spots welded y ei 


hand torches. Having been inspected and defects corrected 
tubes go to the grinding machines to have the slight ridge », 
duced in welding removed. In case, however, of finis 
by drawing, it will not be necessary to grind off the ridg 
as this will be smoothed down and eliminated in the draw: 
process. Drawing is accomplished with a tube drawing ; 
chine, the size of which will depend on the diameter 
gauge of tubing to be handled. 

The practice of tube drawing is a study in itself and j 
only be touched on very briefly here. One important point : 
be considered, which saves expense and investment, is | 
ing the number of sizes of tubes welded and consequent 














Severe Tests on Welded Tubing. 


number of welding rolls. One size of welded tubing « 
made to produce several sizes of tubing by drawing 
cessively through reducing dies until the diameter requ 
is reached. For many purposes the tubing will requir 
face drawing only, the flash on the inside not being ol 
ionable, but for some classes of work, however, it 
necessary to draw the tubing over a mandrel, thus 
the inside as well as the outside smooth. 

Square and retangular tubes are produced from tl 
tubes using a mandrel or plug of the required shape t 
the tube over. It is first necessary to shape the rou! 









“4 





to the approximate rectangular shape required by swagu 


the end, but when the end has been swaged so 

enter the die the remainder of the shaping process 

by the drawing die. Hexagonal and oval tubes ar: 

the manner. Hence, it is apparent that 

turer by installing a tube welding machine provides 

own control the means of production of round, rectangu! 
polygonal and oval tubing of all sizes and gaugt 

The amount of capital necessarily tied up in stock is 

ited, as any desired diameter, gauge or shape 

duced in the tube mill with a few hours’ notice. 

Another possibility of fabrication of great imp 
furniture manufacture is applying the process of sv 
cylindrical tubes to produce tapered forms. Ther: 
no limit to what can be done with the swaging 
the matter of tapering tubing. 
to a taper, 


in same 


but it is also feasible to swage combit 
tapers, grooves, globes and other ornamental effect 
found useful in this industry. 


Not only can it | vag 
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Something New \ 
Under the Sun \\\ 


TS big truck, from which 
two welders and four chip- 
pers may work simultaneously, 
will handle jobs at shops, piers 
and‘ other points formerly in- fF, 
accessible. Yi ANS 
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Nine barges equipped with the latest 
electric arc welding and air devices— 
three more with air only. Staff of ex- 
pert welders. 


/ UNITED MARINE HH 
CONTRACTING CORPORATION |i 
15 Whitehall Street New York City 

Telephone Booling, Green 7420-7421-7422 i i hi 
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Manufacturers of 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
Hydrogen 
Blaugas 
Butane 





Interstate Commerce Com- 
mission Specifications 





RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices 


30 Church St., New York City 


DISTRICT OFFICES: 
Boston Chicago 
New York Philadelphia 
Scranton San Francisco 








Pittsburgh 
Cleveland 
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SMITH’S 


The Welding Line 
That IS Complete 


The completeness of Smith’s Oxy-acety- 
lene and Oxy-hydrogen Welding and Cut- 
ting Equipment is the result of an inten- 
sive and exhaustive study of the welder’s 
needs. No item or accessory has been 
overlooked—even to the smallest adaptors 
and connections. 








Smith’s Pony 
Automatic 
Regulator 


—supplies a small 
working gauge for light 
welding, carbon and 
lead burning. 


These handy little reg- 
ulators are accurate, re- 
liable, and are covered 
by as broad a guar- 
antee as the rest of 
Smith’s equipments. 


Smith’s Non-Automatic 
Regulator 










Furnished for “In small carbon and 
F y= ap coll lead burning outfits, 
lene, 80 lbs. where an inexpensive 

regulator is required, 
the Smith’s Non-Automatic exactly meets 
the need. 


This piece of equipment clearly shows the 
efforts set forth by Smith’s Inventions, 
Inc., to meet the smallest need in welding 
equipment. 

Write for Our New 


Complete Cataloque 
Just Off the Press 


Smith’s Inventions 


Incorporated 


2617 4th St., S. E. 
Minneapolis, Minn. 














38 THE WELDING ENGINEER March, 19 





The Welding Engineer 


Reg. U. S. Pat. Office. 











Published on the 17th of Each Month by 


THE WELDING ENGINEER PUBLISHING CO., 
608 8S. Dearborn St., Chicago, Il. 
Telephone Wabash 7134. 


‘wastes Gn atineabetnehetalecace President and Editor 
obi he opr 4:6 0g dn bed chad ae ede demieee aaa Associate Editor 





Subscription payable in advance and postage free. 
United States and possessions and Canada 
Foreign Countries ... 4.00 


re HR a ee ee @ year 
ee NS I. Fd as oss Pabbcbigaeacuen steeds coeaesenal 25 cepts 
ee nts ade oneal ea ay eae oo. ceee8O conte 





Entered as second-ciass matter January 20, 1916, at the postoffice 
at Chicago. Illinois, under the act of March 8, 1879. 





The Welding Engineer is a member of the Audit Bureau of Circula- 
tions and of the Associated Business Papers, Inc. 





Last Advertising forms close at 8:00 a. m. on the 15th. To show 
proof for correction copy must be réceived at an earlier date and allow- 
ances should be made for delay to mails. 





The Welding Engineer is the official organ of the American 
Welding Society. 





Eastern Office: 
171 Madison Ave., New York. Telephone, Murray Hill 4894. 
Max I. Barth, Eastern Representative. 





The Welding Engineer in Australia and New Zealand. 


Mr. R. Hill, Matlock House, Devonport, Auckland, New Zealand. is 


our accredited répresentative in Australia and New Zealand for obtaining 
new subscriptions. 





VOLUME ¢ MARCH, 1921 NUMBER 3 





CONTENTS FOR MARCH 


Progress and Needs of Welding Research and Standardiza- 


tion . hacthasiaiale SE 
Intricete Welding Repair Handled with Great Skill ....... 27 
Welding Pressure Vessels ..... *. on 28 
Repa ring a Disabled Rock Crusher _................. ; 32 
Possibilities of Tube Welding 2200000000. 38 
Editorial hceiien aT as es asics ae 


Work for 1921—Price Level Excep- 
tion—Publicity is Good for the Welder— 
Safety First—A Too Frequent Error. 


Welding Heavy Sections oo 42 
Unique Gas Cutting Operation : 2, 44 
Repair of Hydraulic Accumulator = - vos oz 46 
Licensing of Welders. helices ans a i ile en eee 46 
Building Up Frog Pionts ae ae 
Welded Aluminum Condenser........ schiceateenne 
Steam Shovel Casting Gas welded 1s ee eM 50 
More About Backward Welding................0002000200202.--. 50 
I cP emul 51 
Scrapping Marine Boilers... + oe ae eek Wie 52 
“A Little Better than Getting Away with It.”......... 52 
IN EE NE Be SS RR 56 


Work for 1921 


ONTINUED progress of the welding industry 

it has enjoyed during the past five years, is pos bal 
also quite probable. In the proceedings of the rice 
Welding Society, in this issue of The Welding Engi 
be found many problems which must be worked out as nea 
to a finish as possible before welding processes wil 


versally used in all the fields to which they are adapted 
What is the best design for butt welding plates? Wha 
current values are best suited for half inch plate? What ;; 


the best method of holding the torch in gas welding? Why 
is the best method of procedure in welding long seams jp 
sheet and plate stock? What should be taken as the mos 
important basis in making specifications for welding wire? 
How shall operators be trained in large enough numbers { 
meet the demand for real good welders? The Americap 
Welding Society, throuch its various committees, will do some 
active work on all these problems this year, and they should 
be able to call upon the trade for co-operation with some 
assurance of getting it. Every bit of progress made by the 
society’s committees will react to the direct benefit of th 
welding industry as a whole, and very likely to the direct 
benefit of a good many individuals who keep in touch with 
the work done. 





Price Level Exception 


N REVIEWING the unexampled price situation of th 

past few years, a few bright spots stand out in gratifying 
contrast to the general inflation. Now that deflation is in 
progress, it is well to remember the exceptions to the general 
rule when the tendency was upward instead of downward, for 
in these instances there is no superfulness to deflate 

Among such instances, that of oxygen is especially notab\ 
because commercial oxygen enters into industry in almost 
every productive field. Instead of mounting in price, the cos 
of oxygen to the consumer has actually been lower throughout 
the past five years than it was in 1915. 

The trend of oxygen prices as compared to certain 
commodity prices is graphically shown in a chart publis! 
in recent advertisements put out by one of the country's 
foremost manufacturers of oxygen. This producer belie 
that keeping oxygen prices below the 1915 level was not 
a patriotic service to the government and its allies during 
the war, but that a continuation of the policy thereafter 
good business—that it is certain to pay dividends 
encouragement it offers to a greater expansion and develop 
ment of the industry in general. 





Publicity Is Good for the Welder 


AST month the owner of a welding shop fitted 

attractive booth in a motor car show that was unde: 
in his town. The automotive repair field is a good 
the welder, and it is not surprising that he picked up a nun 
of new customers as a result of the exhibit. But h« 
secured a lot of new business from men outside of the | 
field, visiting factory superintendents, who saw possibilit 
the welding processes displayed. This welder’s experic! 
shows that welding is not as well known to the publi 
should be. There is a heap of good business waiting for 
shop as soon as the prospective customers are “shown.” 
effective methods of advertising can be used to bring | 
business. The best ones are those which display or 1!!u 
work that is being done. 





Safety First 


A SHORT time ago a letter was received from a ma 

had been employed for several years as an elect 
welder, and who liked his work. His letter states, h 
that his eyes have become so poor that he has been 
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Two miles of seamless copper tube 
a hundred feet underground! 


The job illustrated—that of lining two miles of the Catskill Aqueduct 
with copper—shows in a compelling manner the extreme portability of 
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DISSOLVED ACETYLENE 


: Without gas—ideal for both welding doors or out— Prest-O-Lite goes to the 
it and cutting—in such conveniently trans- job! : 
portable containers — the oxy-acetylene A nation-wide service built around 
process would lose much of its usefulness. forty plants and warehouses insures a 
Whether the work be at the top of a constant and prompt supply of Prest-O- 
sky-scraper or deep under the surface, in- _Lite. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 


Balfour Building San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto pw-504-21 
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to stop welding and look about for some other line of work. 
This is by no means an indictment against the process. It 
is only one more illustration that “Safety First” pays. Anyone 
who knows anything at all about electric welding knows that 
the rays of the electric arc are harmful, but that they can be 
intercepted and rendered harmless by the use of a shield or 
helmet. Yet some operators will persist in being careless of 
all warnings; and in this instance it means risking eyesight 
to save a very small inconvenience. All educational work with 
welders should include thorough treatment of the safety con- 
siderations, and welders should be watched to see that they 
are observing these points. There are workmen who would 
work in a gunpowder factory and smoke cigarettes on the 
job, but no industry can afford to let all these chaps learn 
the safety lesson by making mistakes. 





A Too Frequent Error 


= A relating to the licensing of acetylene 
generators, a Chicago daily informs its unsuspecting readers 
that “Acetylene generators are used to create gases used in 
cooling systems and for the inflation of balloons.” 

The average news writers’ proclivity for technical error, 
where acetylene is concerned, is often mischievous. The fact 
that the mischief results from unwitting ignorance does not 
help the case of acetylene. Primarily, definitely and finally, 
acetylene is not used for inflating balloons. Neither is it used 
for refrigeration. Lighter-than-air craft depend for buoyancy 
on either hydrogen or helium. In cooling systems the refrig- 
erants are ammonia, carbon dioxide or sulphur dioxide, 

Anent the mischief-making effects of ‘inaccurate newspaper 
references to acetylene, may be noted the prevalent predi- 
lection of reporters for coupling the words “acetylene” with 
mysterious explosions. This tendency is so marked as to 
approximate an obsession. The nontechnical writer is all too 
careless in the use of technical terms, employing them, pre- 
sumably, on the assumption that the public is as uninformed 
as himself on technical and scientific subjects. The mischief 
of the thing is in the fact that the lay reader may be unable 
to detect the error. 

Some of the technical journals not long ago published an 
article entitled “Why Pick on Acetylene?” in which were 
pointed out a few typical instances of reportorial recklessness 
that should prove enlightening to the conscientious newspaper 
scribe. Apparently there is no means of reaching the jugglers 
of phrases to whom facts are constitutionally unimportant. 


news item 





NEW ALUMINUM SOLDER 

solder recently announced to the trade is called 

This solder comes in three grades. The “hard” 
grade is recommended for joints in lead pipe, copper radiators, 
stee! auto bodies, cracked cylinder water .jackets, etc. The 
“soft” grade is for jobs requiring a greater fluidity; and the 
“aluminum” grade is for general aluminum repair 
made by the MacKenzie-Waterhouse Company, 
Transportation Building, Chicago, Ill. Mr. A. L. MacKenzie 
of this company was formerly located in Seattle, Washington, 
and the company has: recently made its headquarters in 
Chicago. The MacKenzie-Waterhouse Company has no con- 
with L. B. Mackenzie, publisher of The Welding En- 


A new 
“Silverine.” 


work. 
Silverine is 


nection 


gineer. 





A THERMIT WELDING REPAIR WITH RISER BASES 
AT DIFFERENT LEVELS 


A thermit welding repair, out of the ordinary as regards the 
arrangement of risers (for supplying liquid steel to feed into 
the weld during contraction) was recently made on a large 
cast steel hydraulic cylinder of a steam pump operated by the 
City of East Liverpool (Ohio) Water Works and Filtration 
Plant, shown in the accompanying illustrations. 

The casting had become cracked in the location illustrated 


in Fig. 1, which shows the gap cut out by the ox 
torch. This crack extended about 20 inches. An a 
made to repair the casting by oxy-acetylene wel; 
crack again developed as a result of contraction str 
cylinder was then Thermit welded. 


Figure 1. Gap Cut Out with the Torch. 
In view of the fact that the bases of the two risers used we: 
not in the same horizontal plane, the lower part of t! 
having a lower base was made about 3 inches in diameter 
shown in Fig. 2, in order to supply sufficient steel to feed tl 


Figure 2. Lower Riser Made Three Inches Thick to Supply Right 


Amount of Steel. 


weld. A 1%-inch in diameter riser, made thinner in 


reduce the amount ot steel required, extended abo 
chunkier section up to the level of the other riser, so th 


the crucible was tapped the Thermit steel was poured « 





Figure 3. Cylinder Back in Service. 


of the mold and allowed to run into both risers. Fig 

a view of the pump after the welded casting had been 

in operation and was giving perfect satisfaction whi! 

operated constantly under a pressure of about 130 pou! 
square inch, pumping filtered water up to a reservol! 
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OXYGEN TANK WRENCH 


Patents Allowed Feb. 22, 1921 
Will open the most Stubborn Oxygen Cylinder Valves with ease. 
Eliminates all cuss-words—Designed only for “Linde” Cylinders. 


Salesmen!! Make warm friends. 
Write for interesting proposition. 


Price — $1.00 Each 


Makers of famous “U. S.’’ Welding and Cutting Apparatus 


UNITED STATES WELDING CO, Inc. mincis, Mine. 














AT THE PINNACLE 


far beyond the power of words 
“the survival of the fittest” 


‘Hercules Aluminum Solder’ 
“BEST BY TEST” 


The finest Aluminum Solder manufactured 
and the most economical to use 


The standard by which all others are judged 


Manufactured and exported solely by 


HERCULES MANUFACTURING CO. 


105 West 40th Street, New York 


N. B.—Send for Trial Bar, $1.00 
each. Postpaid anywhere in the 
United States. Money refunded 
if not entirely satisfactory. 


Some territory still open for live agents who can 
produce results. 









































Hold on! What were you doing just then? Stor 
ing away that interesting bit of welding experience, 
or a photograph, perhaps? Don't do it? Give it to 
us. We want to show it to 5,000 other readers of 
The Welding Engineer (you're the fifty-one hun- 
dredth). If there are objectionable features to it, 
just leave it to the Editor (he studied surgery), cut- 
ting off and adding to is his hobby. 


Another thing, when you work out a successful solu- 
tion to a welding problem write us about it. Gram- 
mar and composition don’t count— it’s ideas we want. 
If a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
will do the rest. 


If the welding industry is to grow, you welders must 
pass along your experiences. We pay for them. 


THE WELDING ENGINEER 
608 S. DEARBORN ST., CHICAGO 
















WELDING HEAVY SECTIONS 


IGURE A shows how a large section can be successfully 

joined by electric arc welding. It will be noted that the 
smaller dimension of the section is “veed” into a double V 
by machining or gas cutting or electric cutting; if the job 
is such that it can be turned, i.e., rolled over, a smaller or 
similar “V” should be made on the other two faces, and if 
it can be rolled over this “V” should be made on the top face, 
as shown in Fig. A, so that the length of edge abutting is 
somewhat reduced. 












































A section like this, however, should never be brought to 
a pencil point, as there is then infinite chance of its becoming 

















Instructions X WELDING HEAVY SECTIONS 
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warped out of alignment during welding, whereas with a 
chiselled edge preparation of each piece, as shown, there are 
only two chances, when once properly lined up and tacked, 
of its being drawn out of line by expansion in welding. The 
piece should be tacked at the top, bottom and middle of 
the chiselled edge, and the entire length of the chiselled 
edge filled up from the side opposite to the tacking, then 
welding from the other or first side; add two or three 
layers or beads, proceeding from side to side, as in the 
direction A-1, D-1, A-1, C-1. When two or three layers 
have been added on this side proceed to the other side 
and add approximately twice as many, then proceed to 
the first side and add twice as many on the other side, and so 
on, by degrees, from each side until the job is finished. This 
is to prevent the original alignment being pulled out of place 
by the contraction of the welding method. 




























































































*Instruction No. 10 from the handbook of the Electric Arc 
Cutting & Welding Co., 152 Jelliff Ave., Newark, N. J. Copies 
of the complete instruction book may be had from this company 
at $1.25 each, 
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Where the two pieces of the parent metal or 
is non-rigid, during the welding they may pull 
ment, but if the welding is equally done and pn 
increments from either side, the resulting align: 
reasonably perfect. A way of insuring the align 
perfect as possible is to have two men weld at ¢! 
and at the same rate, one from each side. This 
applicable to large pieces symmetrically arrang: 
the time of one man welding would cover more 
work, or where rush work is required and cos! 
sacrificed in welding a job of this nature. For 
machining it is practically impossible to have tt 
parent pieces in alignment sufficiently for machin. ne 
bearing alignment. In this case one of the pie r 
should be larger than the finished size, or a pad 
metal can be added all around, or on the low sic 
subsequent machining to the correct size can be ac: 

The greatest care should be taken, however, i: 
the pieces so that this bead or excess of metal required sh 
be a minimum. In welding a broken crank shaft 
use of “V” blocks passable jobs have been made without ¢ 
addition in metal, yet it is much simpler and surer to 
the entire surface and machine all over to the corr: 

Figures B and C show the method of joinin 
sections. Here the mistake is often made of prepari 
two ends to a pencilled point instead of a chiselled ed 
explained, it is very difficult to get true alignment even y 
the chiselled edge preparation; with the pencil point pr 
ration, or as might better be termed centre punch preparati 
there is absolutely no chance of ending up ever 
reasonable amount of padding or excess metal to be machi 
This does not come from the inability to line it up perfect 
from the beginning, but the impossibility to equalize str 
in the welding metal. In welding large sections, too 
a bite into the parent metal on either side of the “V” 
not be made at once; ie., the amount of the parent metal 
into in each layer should not exceed the width of on 

This for two reasons: 

1. That too great a leverage for pulling out of line is 
allowed. 

2. If the parent metal is covered with the weld at th 
the “V” after the second or third layer will become too nar 
to do proper welding; i.e., to be able to hold the electrod 
approximately right angles to the face to be welded 


Where the bottom of a large section is inaccessible a plat 
can be put at the bottom; starting either underneath and flat u 
against the section or the plate veed out as at C-1, A-1, D 


to provide a foundation for the successive layers. A success! 
of these plates could be provided, successively welding « 
on top of the other until a laminated joint is mad 


method is used by some engineers to weld engine trames 


making the laminations up out of scrap boiler plates; wh 


others are using the solid weld and fill in a section with a 


equal or better success. If the weld is properly mad: 
obvious that this is the better method as a 100 per cent sect! 
is thus obtained; whereas the laminated method is too sim 
to the process known as “slugging”’—which should 
countenanced in any method of welding—but often used 


filling in large sections or holes. It consists of putting 


solid pieces of metal such as slugs, bars, washers or rivets 4! 
then filling in around with the weld and presenting at the fn! 


an apparently beautiful job. Obviously the inner section 


valueless and the job fails, in time to detect the guilty par! 


This process should not be ‘mentioned to operators 


bad in practice—it will probably be met with sometimes. The™ 


are a few cases, however, where slugging is permiss'! 


1. Where a finished surface only is desired and no strens™ 


need result. 


2. When a reinforcing member is added as a longitu 
welded along a member under bending strain, to rein 


center section as a strut, where its bending moment is «rates! 
If a job is welded and it breaks in the weld, and weil 
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perfect, the break of the original bar and the 
he weld show that the section is not large enough. 
crease is necessary or allowable, it can best be put 
of welded metal, but if a considerable length of 
be put on, it is sometimes advisable to apply the 
new good metal welded by fillet or “veeing” to 
red. 
shows method of preparing a joint which is to be 
sometimes it will be met, especially when joining 
much larger, or to a flanged section where the 
ry close to the flange. In this case the angle of the 
ice must be greater and more nearly equal to the 

e when prepared from both edges. Even when this 
ich, great care must be taken that the weld is made 
tical heavy face carefully, and for this purpose sketch 
how wire can be bent into a shape which will assist 

joint made in this manner has not the chance of 

‘7 as reliable as a joint made as in A, B, and C, because 

surface is available on one of the pieces to be welded 

the other, and because there is no chance of an 
ing fillet on the larger piece, where it is most needed. 

In the case where the large piece is cast iron or both pieces 
e cast iron, steel studs can be used, as shown in detail in 

next instruction, their number and cross-sections being 
signed for reliability and strength of the two pieces to be 
ined. 

Welding by the use of the arc, with both alternating current 
‘nd direct current, is pretty well known on heavy sections, 
od among the jobs already in use are worn wobblers padded 
9 and by use of the carbon arc hardened and smoothed at 
the same time; water-cooled fire door repairs; rolling stock 
repairs and bearing breakage; wear and accidents, including 
special locomotive jobs, such as flue welding, and miscellaneous 
and wear, such as gear teeth, worn and broken 
keyways, worn armature shafts, misdrilled holes, lack of bosses 
ind a multitude of jobs that can be handled by a “putting on” 

the first of its kind. 

\ new development in arc welding as yet being applied only 
n heavy castings, is welding directly with a metallic electrode 
rom 34 in. to 3%4 in. in diameter and current values of 350 to 
"30 amperes, with this heavy rate of heat; i.e, 12 to 15-kw. 
it the arc, special handle, leads, etc., are necessary and so much 
metal is molten at a time and the temperature being generally 

it is practically imperative to use some oxide and 
itride restraining flux. 


1) shows 


r this 1 


reakage 


Because of the great majority of this 
y work being hole filling and speed being generally one 

the results desired, the use of a slag-coated electrode where 
tal must be put down in layers, each layer being chipped off 
efore another layer is applied, is out of the question, although 
this type of electrode has the effect desired of protecting the 
iolten metal from the air for straightening head work, such 
welding a calking edge. An “electrode which protects the 
en metal from oxidation and nitrogenization by chemical 
i.e., fluxing action passing off the oxides and nitrides 

Sa gas, naturally fulfills better the protecting action necessary 
brushing or chipping being necessary. Bare 

at these current values is out of the question if results 

to the benefit of arc welding as a whole are desired. 


wire 


ussing alternating current and direct current cutting 
ling, it is often said that because the temperature of 
tive electrode is higher, that special work can be done 
t current apparatus. call the 
attention to the fact that in either cutting or welding 
ectrode is always much smaller than the work elec- 


However, I would 


| no one can conceive of the heat dividing equally 
this one small area and the infinitely larger one of the 
hat in alternating current or direct current the heat 
d to the extent of over 90 per cent by the work, 
the air losses of a long arc. In the case of alter- 
rrent, although the current and voltage arc recipro- 
heat energy flow is practically in one direction, that 
work, 


PRACTICAL VALUE OF CAST IRON CUTTING 


When the cutting of cast iron by use of the oxy-acetylene 
flame was first announced less than a year ago, it was thought 
that the new application, while very interesting from a scien- 
tific point of view, would not prove of great practical value. 
Even the manufacturers of equipment believed the field for 
application of the process would necessarily prove limited. 


It now appears that the field is’ much broader than was 
suspected. 


From many quarters are coming reports of instances where 
the new process is resulting in very substantial savings. The 
latest case to evidence that cast iron cutting satisfies a definite 
need in industry comes from a New Jersey chemical company. 

This company had in one of its buildings five large cast 
iron pots of an average weight of 25 tons. Two of these were 
no longer serviceable and it was decided to scrap them, but 
their great weight made removal to the scrap yard imprac- 
ticable without first reducing them to smaller sections. This 
could not be done by breaking up the pots, owing to the 
limited space, and to chip them and crack with sledges would 
have required considerable time and expense. 


Some time previously the company had purchased a cutting 
outfit, and it was remembered that the salesman had stated 
that cast iron could be cut with the torch. In the emergency 
a service man was called in consultation. He advised that 
the job could be easily handled and lost no time in starting 
the cut and in instructing the chemical company’s cutters so 
that they could complete the job. 


The procedure was to start the cut on the flange, cutting 
down for a distance of 3% feet, then to cut horizontally for 
4 feet, after which another cut from the flange to complete 
the cut-out of a block 3% by 4 feet was started. Just before 
this cut was finished a crane was hooked onto the flange to 
prevent the piece from falling. In the same manner succeeding 
sections were removed around the flange until only the lower 
portion of the bowl remained intact. This part needed no 


further reducing to be easily hauled to the junk yard. The 
second pot was reduced in the same way. 


The total amount of cutting on one pot was 63 linear feet, 
the metal walls being 3 inches thick. The time required for 
cutting one pot was 17 hours. 

When the cost for labor and gases was computed it was 
found that the value of the scrap left a substantial balance 
of profit, Thus the application of cast iron cutting in this 
instance not only solved a difficult emergency problem 


resulting in economy of time, but actually paid cash dividends 
to the company employing it. 


NEW RAIL BONDING MACHINE 


A booklet American Steel and Wire 
Company, Chicago, contains descriptive matter, illustrations, 
and blue prints of their rail bonding device. The type of 
bond used has a steel face welded to a drop forged copper 
terminal, so the weld to be made in the field is steel to steel. 
This is accomplished by an arc machine especially 
made for welding street railway or electric 
railway lines. The equipment consists of spirally wound 
resistance assembled in a light, durable, ventilated 
metal frame, and thoroughly insulated from the frame. It 
is designed to operate directly from a trolley circuit, and is 
particularly applicable to the welding of rail bonds, fish 
plates, etc. It can also be used in industrial plants where 
the power lost in the rheostat is not objectionable. The unit 
is light in weight and is equipped with handles, making it 
easily portable. A range of welding currents can be ob- 
tained from 60 to 200 amperes with intermediate steps of fif- 
teen amperes each. 


received from the 


welding 


rail bonds in 


wire, 
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A WELL EQUIPPED WELDING SHOP 
The accompanying photo shows the welding equipment of 
the new plant of the Walter Murphy Motor Car Company at 
San Francisco. 


There is a special welding table 8 feet by 3% feet and 3 


feet in height. It is supported on pipe standards and has a 
special fire brick top, with two special gas torches on the table. 

There is also an oxy-acetylene welding outfit for general 
use in the shop, a traveling crane, drill presses, a grinder, and 
The 
complete enough to take care of a great variety 


a small anvil. entire arrangement is convenient and the 
equipment 


of work. 


A Shop Equipped for 


UNIQUE GAS CUTTING OPERATION. 

An interesting problem in everyday engineering was very 
simply solved by an oxy-acetylene cutter who was called on 
to remove a 90-foot steel sta¢k around which a chimney of 
masonry had been built. Steel stacks aré usually associated 
This one happened to be a part of the heating 
plant of a church. After it had been in service a few years 
the boiler and furnace plant was enlarged and the old stack 
was not large enough to provide a sufficient draft. To afford 
the greater draft required a chimney of masonry was built 
around the original stack, leaving a free space of several 
circumference, the steel structure 
found, however, that this did 


with factories. 


inches around the outer 


being left in place. It was 


not correct the difficulty, and accordingly, it was decided to 
remove the old stack. 
The problem was to accomplish this without destroying 


First Class Work. 















the masonry. There was not sufficient spac« 
an oxy-acetylene cutter managed to make his 
the old stack on the inside of 
it a snug squeeze and too tight to 

torch effectively. Notwithstanding this difficul 
succeeded in cutting off the stack at the bas: 


to base of 
found 


him to hoist the shell a few feet with block 
then set up his torch equipment on the chim: 
the oxy-acetylene flame burned two holes i: 
of the plate just above the cap level, so that 
crowbar through and slacking the hoist the st 
suspended on the bar. The next 


step was to 








between the inner wall of masonry and the old 
stack a few inches above the bar and lower the s 
off to the ground. This was done, the tackle cable the: ng 
hitched to the crossbar, so the stack would be giv t 
boost. The process described was repeated by 
stages, the pull becoming easier as the sections we! 
and in due time the last length was hauled free anc 

This operation appears rather primitive, but it 1s 
lent illustration of the value of first principles, h 
the mechanism or means employed, in handling 
situations in the absence of special equipment. | 
it is doubtful if a mast or “stiff leg” of sufficient siz: 
this job without sectional cutting would have bee! 
cal even had it been installed ready to do the wv 
any case the sheathing would eventually have to 
to scrap of charging box size or be abandoned as un 
waste. 
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ACETYLENE FROM CAKES 


The newest source of acetylene supply—Carbic 
Cakes. 


Not an experiment. Hundreds of Carbic pener- 
ators using, Carbic are in daily use on all kinds of 
welding and cuttin’ work. 


The use of Carbic permits an ease of handlin3, a 
convenience and a safety not otherwise obtainable. 


Acetylene from cakes costs but half as much as 
compressed acetylene and in addition there is no 
pas tank investment — a few drums of Carbic 
insures a large Bas supply at a very small cost. 


You should know all the Carbic advantages. Our 


catalog Rives them — write for your copy. 


Carbic Low Pressure 100 Pound Drum 
Portable Generator 


Complete weight 2001bs Carbic is carried in The Carbic line is complete, including Zener- 


rped ) "stock in principal cities ators, torches, regulators and all other neces- 
Listed ro _ on a by for immediate shipment . $ 8 


Fire Underwriters sary apparatus and supplies. 
Laboratories 


Carbic Manufacturing, Company 


Duluth, Minnesota 


—_ —-—— Sales Offices : ——————— 
NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas 
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PORTABLE WELDING EQUIPMENT OF UNITED “The Great Lakes Welding Co., 
RAILROADS “Cleveland, Ohio. 


The accompanying photo shows a portable cutting torch, “Attention Mr. Holt. 
2,000 pounds of oxygen, and 240 cubic feet of acetylene, which “Dear Sir: ‘ 3 : 
is used by the United Railroads of San Francisco in cutting “We wish to advise you that the welding of the te: 
on our hydraulic accumulator, which was done by 
pany about thirty days ago is a success and we ar: 
very much pleased. 

“We do not hesitate to state that owing to the fact 
ram is cast iron and the internal working pressu: 
pounds per square inch, that we did not expect you w 
a job of it. However, we were agreeably surpri 
being able to make this weld has saved us many hu 
dollars in the expense of repairs to the accumulator 
as the production of all of our hydraulic riveters and 





the prompt and efficient manner in which you handle 
“Yours very truly, 





LICENSING OF WELDERS 
Editor: 

For some time I have been reading The Welding 
and have found some very good articles. I have : 





Portable Welding Outfit on the Job. 


through rails and in welding axles, etc., the entire equipment 
being carried in a Ford motor truck. This equipment can be 


quickly transported to any part of the city for operation. Where would we get welders to replace them? 


REPAIR OF HYDRAULIC ACCUMULATOR have been welding, mostly all pressure welding, 


An interesting repair of a hydraulic accumulator was know what a man has to be to become a good w 


cylinder, which rests on supports, weighs 68 tons and when’ dustry will step to the front. 





welding; second, organize the welders as a craft. 


game and would not hesitate to help it along. 
60 per cent of the welding done in this country is 
ers are our hardest customers. They realize what 


is doing to their trade and they want to grab all the 
they can. 





the A. F. of L. and get representation as a trade 





making all new men serve an apprenticeship, the 


and the total cost for overtime, traveling time and expenses, of an apprentice. I would like to see this or som: 


and tearing out the foundation, which is in a cement casing. support to a separate craft, and am pretty sure you 
When the job was completed the Great Lakes Welding it the same all over the country. 






for several weeks, and we assure you we appreciate y: 


“THE REEVES BROTHERS COM! 
“G. H. Newton, Works Mar 


also cartage trip, amounted to $432, whereas the new ram cost movement get started. And I would also like to re: 
$790 and they would have been out of use of it for at least welders’ ideas about it. There are about forty welde' 
three months and also the labor of taking down the cylinder mostly in railroad shops and I can assure you 100 | 


many comments you have published on the subje: 
censing welders. I think it should be done. But lic: 
welder doesn’t make a welder; nor will it better condit 
if anything it would set us back instead of ahead 
would we do with the welders who couldn’t stand tl 


years on locomotive fireboxes in the railroad shops 


1 


ing would be the least of our troubles, as I think 
cent of the welders are strong supporters of the wv 


get that it will be very much easier to make a real 


$$$ No, we will have to start at the bottom and work 


recently completed by the Great Lakes Welding Company of will say for the benefit of those who don’t know that : 
Cleveland, Ohio. The accompanying photograph shows that can become a welder in three weeks or three months 
the ram was reinforced all the way around at the base. The the sooner everyone realizes that the sooner the welding 


working the hydraulic pressure through the ram forces this I think the welding industry should progress very 
cylinder up to about eight or ten feet. faster. What good is any product if there is no labor t 
it efficiently and successfully? My idea of the welding tr 
is this: First, establish welding as a trade; welding 
blacksmithing or boilermaking nor machinist’s work 


Org 


Our most difficult problem is the railroads. Approx 
the railroads, and in the railroad shops we have the nat 
agreement and the shop crafts to deal with. The boiler: 


There are only two ways to go about it. Either go 
the wage board as a craft for a hearing and incorporat 
the national agreement as a craft if possible or affiliat 


\ fter 


Welding Saved a Three Month Delay Here. any other trade. The American Welding Society cou! 
draw up a standard form of books and credentials 
This was a difficult job to handle, as it was welded in position pansion, contraction, different metals, etc., for the s 


Company received the following letter from the customer: : C. Hofi 
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Patented 
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May 4, 1920 


Better Welding 


—and good, steady production often are merely a matter of eye-comfort to the welder. The 
Willson Triangular Welding Goggle, Style L1, keeps out all sparks and permits free ventilation. 
Equipped with latest features. All parts can be replaced without a tool. Price $300.00 per hun- 


Ask for trial goggle on your company letterhead 


Approved by The Underwriters’ Laboratories. The lenses meet all safety code requirements by 





it belongs in the equipment for modern welding. 


Willson Goggles Inc., Reading, Pa. 


The world’s largest factory making goggles and respirators exclusively. 





Si i 
2 dred, f. o. b. factory. 
Z Bureau of Standards test. Try Ll 


ULLAL ELL 








Air-Cooled 


Electrode Holder That 
Grips At Any Angle 


THE UNIVERSAL 


@ 
Fully covered by U S Poltmg ) 


Positive grip through both jaws, universal grip be- 
tween jaws. Length 12 inches. Weight 1!'% lbs. 
Air cooled handle. 


Constructed of manganese bronze and wood fibre. 
Hand does not come in contact with metal while 
welding. 








A saving of 75% of time by the trigger release of 
hot waste material. 


In feeding or installing new electrode, operator's hand 
never comes in contact with hot metal. 


Price $6.00 


For Sale by All Leading Jobbers 
MANUFACTURED BY 


ROY O. WILLIAMS 


946 Livingston Ave. Columbus, Ohio 
















SNATCHED FROM THE JUNK PILE 











Made as good as ever with 


SILVERINE PROCESS 


Cracked water jackets, scored cylinders, 


broken motor parts of IRON or ALUMINUM 
radiators, manifolds, bodies, etc., can be made 
as serviceable as ever and missing parts may 
be built up with SILVERINE HARD or SIL- 
VERINE ALUMINUM. No special experience 
or tools required. Easy profits for every repair 
shop and garage. Send for our special circu- 
lar, showing work SAVED FROM THE JUNK 
PILE with SILVERINE SOLDERS. 


Write for dealer's and jobber's discounts. 


MacKENZIE WATERHOUSE CO. Inc. 


828 Transportation Bldg. 


CHICAGO, ILL. 
Telephone Wabash 6601 
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WELDING GEAR HOUSINGS AND ENGINE BLOCKS 


The accompanying photo (Fig. 1) shows a special rack for 
holding gear housings for welding. The housing is supported 














Support for Gear Housings. 


that it can be turned in an entire circle 


enabling the welder to easily reach all parts for welding. 


in such a manner 


At each end of the rack there is a handle (shown at arrow) 
by means of which the rack can be quickly carried from place 








Table Holds Engine Blocks at Convenient Height for Welding. 


to place. The rack is supported on two dogs when the welding 
is being done. 

Figure 2 shows a special welding table for supporting engine 
blocks for welding, the top of the table being made of fire 
bricks. 





BUILDING UP FROG POINTS 

Editor: 
You 
points, 
welds. 


railroad welders who are building up worn switch 
frog points and broken flanges, just try this on your 
When a frog comes in to be repaired and has a point 
worn down, you prepare to weld it, probably heating the 
point some by building a small charcoal fire around it, while 
welding, or heating it up to a dull red with a kerosene blow 
torch, which saves much gas. Then you start welding at the 
point and work back over the ball, saving gas also by start- 
ing at the hotest place first and carrying the heat along as 
you work. 

I find it best to work six or eight inches at a time building 
it up, hammering and dressing it off to finish. Then try 
this little process. Heat your finished surface again to a 
dull red, then adjust your torch to a carbonizing flame about 
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one inch long and play slowly across the fini 
or five times, not allowing the flame to com: 
rail. Be sure to cover all parts evenly so 
sorbs carbon equally. If the point is thin d 
flame too long there for the point being thin 
bon too rapidly and will make that part brit: 
start welding another six or eight inches an 
process on the finished surface. When you 
welding and the surface has cooled down, tak 
the weld. What do we find? Why, simply t 
hard, durable and has the strength of good st: 
ing surface that does not pound down the first + 
hits it. It is not soft as your old weld used t 
yourself and see the difference. 





H., ( 





WELDED ALUMINUM CONDENSER 

Paul Welding & Machine Co., Syracuse, N 
cently- delivered to one of the largest chemical 
country a set of nitrogen condenser coils, m 
aluminum. 

This job is so unusual, and is of much inter 
proves that the feats that can be accomplished 
tylene welding are unlimited, in fact one feels tl 
tions are really impossible in production and 
welders who have made their profession an art and 

The above is a concrete example of what can 








A Good Example of Skillful Welding. 


1 


fact oxy-acetylene welding is the only method ¢ 
used in fusing the tube ends into the heavier aluminui 

Twenty-nine 13 ft. lengths of 1%-inch aluminum tu 
a solid aluminum bed plate, 20x30”x1%” thick, wer 
form the above condenser. There were 29 coils 5 
heighth, making 14 inside coils and 15 outsid« 
which were welded to this large bed plate, and 
pleted every coil was in perfect unison, and not a | 
entire condenser. 

This remarkable feat was accomplished by Mr 
Brown, chief welder at the Paul Welding & Mac! 
pany’s plant, who operate one of the largest and n 
date welding shops in New York. 

Mr. Brown became interested in the art of wel 
the industry was in its early infancy, he made oxy 
welding a study to develop the art to the highest 
efficiency and at that time there were no instruction 
instructors and he was obliged to do his own exp 
and develop himself to produce the desired results 

Mr. Brown is to be congratulated for his man 
most efficient service as a welder. If all welders 
the field, would make welding their study as has M 
what greater feats would be accomplished, and what a boom 
for the industry. 

Photographs and information were furnished by 
Ledger, representative of the Davis-Bouronville (¢ 
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IF you buy acetylene you 
should become familiar with 
the COMMERCIAL plan. 


Buying the Commercial way means 

that you buy gas only—we loan you IE 
the cylinders. You USE what’s in- 

side the cylinders, and that’s all 

you pay for. You can get your 

money’s worth, too, for Commercial IR 
acetylene is uniformly pure—it makes 

sound welds. Commercial engineers 

and Commercial plants and ware- 

houses are at your service in every sec- W 
tion of the country. 


Acetylene supplied in portable cylinders | 
of the following sizes and capacities: 


10" x30" size - 125 cu. ft. capacity 
12° x 36" 66 - 25 6é 66 
12" x 44" 66 » oe 6é 66 66 


Submit your acetylene requirements 
to our nearest office. 


Commercial 
Acetylene Supply Co. a 


Main Office: 80 Broadway, New York City 
208 So. La Salle St., Chicago 





Atlanta, Ga. Aurora, IIl. Boston, Mass. 
East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Cal San Francisco, Calif. 
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STEAM SHOVEL CASTING GAS WELDED. glasses can be easily removed for replacement 
The steam shovel is a heavy duty device and is constructed holds the board in front of his face with his | 
to stand up under severe working stresses. Even-so it is not @rries on the welding with his right. 
uncommon for some working part to give way in the racking This enables him to not only observe his wor 
service to which the mechanism is put, and at such atime the uickly glance up and watch out for passing 
oxy-acetylene torch is the first aid of the competent repair Vehicles. He can hear the approach of vehicles a 
man. 











Strap Supports Shield When Not in Use. 


Chalk Marks Show Location of Welds. cars readily. It also enables him to wear his hat at 


The end sill casting for a large steam shovel repaired by When a street car approaches he drops the board 
welding is shown in the illustrations. It is a hollow steel cast- slung by a strap around his neck, and instantly has bot! 
ing about 8’ long, 3’ high and from 10” to 20” wide, with free to remove the box on which he is sitting and his t 
walls 134” thick. The casting recently cracked in a dozen or ‘tom the track. 
more places when subjected to an overstrain. Some of the This has proved so popular that the company has pr 
pieces were small fragments that broke out and were lost. @!! its welders with this device. 

Like the old shay of the rhyme it had done yeoman service 
only to give way everywhere at once. AMERICAN WELDERS IN GERMANY 
Editor: 

I am sending you a picture of the Welding Shop M 
School, American Forces in Germany, which was ta! 
short time ago. Since this picture has been taken an acet 
generator has been installed, and the entire shop is 1 








Repaired Steam Shovel Casting. 


To replace the broken casting with a new one would have 
kept the equipment idle for several weeks. In the emergency é eee ; 
the cracked and broken casting was shipped to the Oxweld O©P¢ration. Instruction is going on and I am happy to s 
Acetylene Company, Newark, N. J., and was repaired by weld- “* @T© getting exceptionally fine results. 
ing in that company’s job shop in short order. It was Very truly yours, a 
promptly shipped back and was immediately returned to serv- C. E.H 
ice, easily saving the cost of the repair in the time gained Staff Sergeant, Mechanica 
over replacement delay. 


An American Welding School in Germany. 





MORE ABOUT BACKWARD WELDING 





STRAP SUPPORTS EYE SHIELD Editor: 

The accompanying photo shows a device that has been I have read with much interest the articles in | 
perfected by an employee of the United Railroads Company of TUary and December issues on “backward” welding 
San Francisco for protecting the eyes while making electric It appears from the articles that the word “sh« 
welds on the street car tracks. times applied to material that in the United States 

It consists simply of a board attached to a strap, the strap “plate”; “sheet” being applied to metal not over ys 1! 
being slung around his neck. Several colored glasses are and usually less. So care should be taken in ™ 
inserted into one end of the board with a clamp, so that the translation. I should say that I have not seen thi 
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March, 19-4 
“sheet” and “plate” in what follows, will be used in ac- 
-ee with common practice in this country. 
— aul here to weld metal of % inch thick or less, 
. Nee use of welding wire. This is especially true of 
— nit similar light weight containers. All barrel weld- 
ip ies that I know of work forward, and use no wire. 
on poner: is followed by hand welders, but does not 
des smooth or as even a seam. I have seen a machine 


weld a 35 inch seam in 1% minutes in 18 gauge stock. I have 
done the same work by hand in 2 minutes and I am not ex- 
pert at it. Both welds will stand the beading used on bar- 
rels, so there is no reason for using wire. 

| do not believe it is impossible to do this work “back- 
ward.” But I seriously doubt that it is as fast as working 
forward. I have never been able to do it as quickly, and I 
know of no place where it is done. 

On the other hand, for plate work I have used the back- 
ward method for seven years, and I know welders who have 
used it for over 10 years. So it is nothing new in this coun- 
try, and many welders can confirm my statement. 

T abandoned the forward welding on plate, because I could 
not get as good welds as by backward welding. Others may 
be able to get good results by it, but no weld made that way, 
that I have seen, is as good as welds made the other way. 

It is to be noted that no complete tests have been made by 
the author of the article. And until such are made and pub- 
lished, it would seem premature to claim its superiority in 
the matter of the 60° angle, which I have not found to be 
practical, unless the plates are separated, when of course, the 
60° bevel approaches more or less to a 90° angle with the 
edges of the bevel touching, depending on how much the 60° 
bevel edges are separated. 

It would be very interesting and instructive to examine care- 
fully specimens of the welding done as described, not for ten- 
sile strength, but for soundness, that is, freedom from laps 
and adhesions. 

Yours sincerely, 
S. W. Miller. 

Editor’s Note: Our translator evidently fell down on the 
proper use of the terms “sheet” and “plate,” a failing that is 
quite common among translators. The article referred to was 
reproduced in The Welding Engineer so our readers could see 
what our friends in Paris are talking about. The backward 
method of welding has considerable merit in its field and 
is not so well known to young welders as it should be. 





DOES NOT FAVOR EXAMINATION FEE 
Editor: 

Replying to Mr. Wass’ letter in the September issue of 
The Welding Engineers, in regard to licensing of welders. 

I am very much in favor of Mr. Wass’ idea in licensing 
welders, but am not in favor of the law making power in dele- 
gating a committee from the American Welding Society who 
are not practical, experienced men in welding, to be the ex- 
aminers. I think it would be best to appoint the examiners 
from experienced men. 

I would like to call Mr. Wass’ attention to the so-called 
“plasterers,” as he states in his editorial. I do not think Mr. 
Waas should criticise the plasterer, because the man that 
they call the “plasterer” has not had the proper training in 
welding and, therefore, should not be criticised on his work, 
but the criticism should be passed to the manufacturers of 
the equipment and their demonstraters. 

We have demonstraters today going out demonstrating 


welding equipment who know very little of welding. If the 
law-making power should examine welders to have license to 
operate welding equipment, there would not be enough men 
licensed to operate the welding equipment at the present 
time, 
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Would also like to call Mr. Waas’ attention to the man 
being examined be compelled to pay a fee to cover this ex- 
amination and if, failing in his examination, would forfeit his 
fee. I am hot in favor of this fee being charged for men 
being examined. When a fireman or brakeman on a railroad 
is going to take an examination they do not have to put up 
a fee to cover their examination, and, therefore, do not 
approve of welders putting up a fee to be examined. 


I believe Mr. Waas ought to be broad minded enough, if 
he is an experienced welder, to show the best methods of 
welding and when he sees a so-called “plasterer” and sees 
that he is doing his welding wrong, he should by all means 
show this man the right way to do the job. He will never 
get anything by criticising other men’s work. 

Yours very truly, 
C. T. Green, 
Foreman Welding Department. 


Editor’s Note: Although Mr. Green evidently desires to 
be fair to everybody in discussing the subject of a license 
for welders, his statement that the American Welding So- 
ciety is composed of men who are not practical or experienced 
welders is too broad to pass without comment. On the con- 
trary the society is probably able to furnish a committee of 
practical, experienced men better able to decide upon exami- 
nation procedure and tests than could be found anywhere 
else. The American Welding Society has the full support 
of all the leading manufacturers of welding equipment, and 
of many large users of welding processes, and its member- 
ship includes scores of welders, men whose daily occupation 
is the handling of the torch or the arc. 





ERNEST EDWARD WHITE 


We have learned with deep regret of the death of Mr. Ernest 
Edward White, treasurer of the Union Carbide Sales Co., at 
St. Luke’s Hospital, Chicago, February 28, 1921. 

The news of his death comes to a host of friends as a great 
shock, his illness was of so short a duration as to take him 
away from his business affairs a few days before the end. 





Ernest Edward White. 


Mr. White, who had been actively connected with the car- 
bide industry since its very inception, had been treasurer of the 
Union Carbide Sales Co. since its organization in 1906. 

He is survived by his wife, Helen Webster White, two broth- 
ers, and four sisters, to whom The Welding Engineer extends 
its sincere sympathies in their bereavement. 
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SCRAPPING MARINE BOILERS 
A cutting operation on four large Scotch marine boilers is 
shown in the four accompanying illustrations. The work was 
done by H. T. Henning & Co., Philadelphia, Pa. The boilers 
were removed from a vessel originally owned by the Merchants 
& Miners Transportation Company, plying between New York 
and Savannah. The weight of each boiler was estimated at 





Two Men Cut Up These Four Boilers in Three Weeks. 


about forty tons and the work on the four boilers was com- 
pleted by two men in a period of twenty days, After the boilers 
were dismantled the material was cut in shape and resnipped 
to various mills for remelting. When the job was completed 
Mr. Henning sent to the Air Reduction Sales Company a 
highly commendatory letter, acknowledging their good service 
in delivering oxygen for use in the cutting. 


Cutting a Monster Boiler. 


“A LITTLE BETTER THAN GETTING AWAY 
WITH IT” 


By F. A. Bennyhoff 


This article is intended for the benefit of those who have 
welded punch presses and as usually is the case have ex- 
perienced more or less difficulty in keeping the alignment. 
Our shop recently welded a large punch press and in doing 
so was so successful in overcoming the usual difficulties in 
preparing and keeping the alignment, that I take the liberty 
of writing a brief history of the job in the hope that it will 
be of some benefit to others. 


The press was an upright Erin punch press weighing two 


tons, both uprights being 8% inches square a: 
broken off 3% inches from base; the face plate | 
the insides of the uprights and part of the bas: 
be kept at right angles with guide face and fou; 
It was at once seen that if these uprights 
in the usual way by V’ing both ways from the ; 
create a hinging point and, having such a heavy 


Close-up of One of the Boilers. 


would be encountered in keeping it from swinging 
out of line. Accordingly, both uprights were ; 
V’ing 45° from center on same side so as to be abl 


half of the welding in one position, leaving the othe: 


each upright unprepared. 


Then a large one inch U bolt was thrown around ¢ 


casting and across base with nut on each end of 
order to draw the two halves of unprepared fractur 





Serapped Boilers Ready for Shipment. 


original positions. 


The first half of welding having been completed t 


was rolled one-quarter (%) turn and the other ha 
tures cut out with cast iron cutting torch while 1 

iron being cut more readily when red hot). Thé 

then turned one-quarter further bringing the V’s 
heated and welding completed with perfect alig: 
result. 

By the use of a large floor preheater we were a! 
the casting and allow it to heat during the nig! 
enabling us to complete the first half of the weld 
the morning of the first day. 

In the afternoon we turned and prepared the c 
reheated during the second night and the welding 
the second day. 


T 
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Announcing 
The New Weldoglas 


~~ 


No. 444 


The new Weldoglas Goggle is made of tough, high- 
ly polished, vulcanized fibre. The eye cups follow the 
contour of the face, affording complete protection and 
are COMFORTABLE. 

Fitted with our scientific Weldoglas lenses, made in 
all shades from light to very dark. 

All adjustments and replacements are made without 
the use of any tools. 

Price $24.00 per dozen. Write for quantity dis- 
counts. 


Geo. S. Johnston Company 
Safety Goggle Manufacturers 


4101 Ravenswood Avenue, CHICAGO, ILL. 


Offices in 
Columbus Peori Davenport 
New Orleans + col Nashville 
Evansville Los Angeles 
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iv ‘Asbestos 
Welding 
Paper 


Scientificall repared WELDBEST AS- 
BESTOS WEL ING PAPER has been 
developed for the welder so as to stand up 
under hard usage and high temperature. 
Its special construction eliminates the 
throwing out of noxious and injurious 
smoke, gases and fumes so harmful to 
welders. 


It will last longer and you will like it 
better. It eliminates the welder’s troubles 
with welding paper. You can do more and 
better work with WELDBEST. 


Send for FREE Sample TODAY 


We will be glad to send you a free sample 
for testing purposes, for we have con- 
fidence of its efficiency under a most se- 
vere test. 


Our label “Weldbest” is on every roll 
which comes in 100 lb., 36 inches wide. 


Immediate shipments from our factory in 
Pennsylvania or warehouse in Chicago. 


ASBESTOS PRODUCTS CoO. 


Consumers Building CHICAGO, ILLINOIS 











Oxy-Acetylene 
Oxy-Hydrogen 


ax NCELVLENE WE 
APPARATUS 


SVS BOURNONVILLE aon 






















Backed by the longest service, greatest 
development, and widest practical expe- 
rience in application. 


Time—E fficiency—and the Greatest 
Number of Successful Users—have made 
Davis-Bournonville apparatus the stand- 
ard for comparison in the Oxy-Acetylene 
industry. 


Everything for Welding and 
Cutting— 


From a Welding Torch to a Welding 
Machine. 


From a Cutting Torch to a Cutting Ma- 
chine. 


Krom a Portable Outfit to a Gas Plant 
and Highest Grade Welding Supplies. 


The most complete range of equipment 
manufactured for oxy-acetylene and oxy- 
hydrogen users, including acetylene gene- 
rators, oxygen and hydrogen generating 
systems for industrial plants, portable 
welding and cutting outfits, shop and fac- 
tory installations, and special machines for 
welding and cutting in factory production 
work. 


Bulletins for your every 
requirement—ask for them 


Davis-Bournonville Co. 


Factories and General Offices, Jersey City, N. J. 
Canadian Factory and Offices, Toronto, Ontario. 


OFFICES: 
Cincinnati Minneapolis Portland 
Los Angeles Pittsburgh Seattle 
Philadelphia San Francisco Buffalo 
St. Louis Boston Chicago 
Atlanta Dallas Detroit 
Cleveland Montreal Toronto 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Salesmen, Demonstrators, Welders and others 
meeting the welding trade to solicit subscriptions to The 
Welding Engineer, or furnish names of possible readers. 
When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 
to learn more about autogenous welding, liberal proposition. 
Write me now. Yours for welding, Mackenzie. 





For Sale at Attractive Prices—Prest-O-Lite Service Agree- 
ment on 10-WK. cylinders. Address 42, care The Welding En- 
gineer. 





FLUX FORMULAS for Cast Iron, Brazing, Copper and 
Aluminum. We will mail the FOUR guaranteed formulas for 
$4.50. Write today. American Flux Co., Box 153, Madison 
Square Station, New York City. 


Welders, Save Money 
Make your own Cast Iron and Aluminum fluxes. Satisfac- 
tion guaranteed. These are the better kind. $4.00 for all 
three. Pacific Flux Co., 18 Natoma St., San Francisco, Calif. 





ATTENTION, WELDERS AND GARAGEMEN 
We can furnish you with a SCORED CYLINDER MA- 
TERIAL with complete instructions for applying the same 
at $4.00 per bar, experience not necessary, our flux does the 
trick. Mail certified check, express money order or postoffice 
order. Wilkes-Barre Welding Co., Wilkes-Barre Pa. Estab- 
lished 1910. 2t Feb.-Mar. 





c 


First-Class Portable Electric Welding Outfit For Sale Cheap 
—Lincoln gasoline driven motor, mounted on 5-ton Knicker- 
bocker truck, connected with air compressor and 1,000 feet of 
cable and hose and tools, with van body—all in good working 
order. Used very little. Address Bournonville Welding Co., 
241 West Sixty-fourth Street, New York City. 





Found—A way to stand in with the boss. Use “U. S.” 
WELDERS MOULDING COMPOUND, make neater welds 
in less time. 5-lb. carton with directions, $2.50. Mfgd. only 
by UNITED STATES WELDING CO., INC., Minneapolis, 
Minnesota. 





For Sale—One 200-lb. Duplex Generator, one ten-cylinder 
Manifold, ten low pressure Welding Stations. Additional 
equipment to make installation complete. Manufactured by 
Oxweld Acetylene Company. This is new equipment, has 
never been installed. If interested write The Hoover Suction 
Sweeper Company, North Canton, Ohio. 2t-Mar.-Apr. 





Wanted—To buy a paying Welding Shop in a good location. 
Address 56, care The Welding Engineer. 


- 


WANTED 
OXY-ACETYLENE SALES MANAGER to tak, coms 
charge of district sales office of large acetylene a; aratus os 


ufacturing concern. Must have had experience 


N OXy-aceh 
lene sales development work. Knowledge of pro pectin ot 
and how to reach it necessary. State experience a5." 
other qualifications. Address 57, care The Welding Fy," 





For Sale—3 Davis Bournonville torches, $35.99 ...; 
Acetylene Regulators, $15.00 each; 8 High Pressure 
Regulators, $18.00 each. Perfect condition. The |)" 
Welding Company, 1772 Main Street, Bridgeport, Con, 





Position Wanted—By first-class welder and mech 


years’ experience. Address 58, care The Weldino Engioce™ 





Position Wanted—By experienced electric welder. Chi..,, 
or St. Louis preferred. Mayor June. Would consider for... 
work. Employed at present. Desires change on accoym 
climate. Address 59, care The Welding Enginee: 





Position Wanted—By welder with two years’ experic, 
oxy-acetylene welding and cutting and electric are y 
Prefer small town in middle west. George Ray 
Kinzie St., Chicago, III. 





For Sale—Four WC Prest-O-Lite Cylinders, $30.09 each 
one Prest-O-Lite Cylinder, $60.00. Address 60. ¢2 
Welding Engineer. 





Position Wanted—By oxy-acetylene welder with nin 
experience. Have references from Mare Island, Nay 
Union Oil Company and Southern Pacific Railroad ( 
Have worked as instructor of boiler welding and as salesimy 
for Western Oxygen Co. Address Earl De Santis, 
Calif. (General Delivery.) 





Position Wanted. Electric welder with five years 
ence on boiler and generator repair work. Prefer C 
location, but willing to leave city if opportunity is 
Address Henry Thessenvitz, 1319 W. 14th Place, Chi 





For Sale. One 50 Ib. Oxweld acetylene half dupley 
erator. Guaranteed as good as new. Price, $300.01 
3ros., 113 So. 12th St., Fort Dodge, Iowa 





NEW ELECTRIC BUFFER 





The U. S. Electrical Manufacturing Co. have just recently 
completed development of a new heavy duty Johnson « 
buffer having an over all shaft extension of approximately 6 
feet, so that two men can work on the machine at the same 
time without interfering with each other. 

This buffer can be built in a number of different sizes fot 
two or three phase alternating current, the five-horsepow 
3,600 revolutions per minute being the most popular s 


Large deep-grooved standard ballbearings are used on thest 


machines, one set of bearings being at the end of the ! 
with another set at the center of the machine t 
periodical vibrations of the rotor. 





The Waters Arc Welding Corporation, New Yor! 
incorporated with a capital of $100,000 by H. A. 
Lord and A. K. George, 166 West Seventy-seven! 
manufacture welding apparatus. 





where satisfactory credit relations established. 


ORDER TODAY 


4200-4208 Grand River Avenue - 





LIBERTY WELDING & MFG. CO. 


LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds— 
in fact anything made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 pounds 
tensile strength. Price $2.00 the pound, 10 pounds or over $1.75, Shipment cash with order or C. O. D. excep! 


Jobbers Wanted in Every City 


Detroit, Mich. 
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REGO WELDING AND CUTTING APPARATUS 
—_— Electric Welders—A. C. & D. C. Cylinder-Apparatus Trucks 
Pedestal and Aerial Grinders Filler Rods 
Welding Tables Accessories 
Acetylene Generators Supplies 
» WRITE FOR OUR CATALOG AND PRICE LIST 
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instructions for application included. 


faction guaranteed or money cheerfully refunded. 


LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue - 





ATTENTION, WELDERS! 
Make big money repairing SCORED CYLINDERS by the LIBERTY PROCESS. Same pistons used. We sell the com 


plete outfit including tools, and sufficient metal to pay initial investment and make a handsome profit beside. |) 


Price $90.00 complete, cash with order or shipment via express C.O.D. Satis 


——, 

















Detroit, Mich. 














handy in your repair shop. 


A. C. and D. C. current. 








Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 


You will also find the “WODACK” Portable Electric Drill equally 


Pp 
Both tools are fitted with the “WODACK” universal motor and will operate on 
Write for descriptive 


Manufactured Wodack Electric Tool Corporation 
27 South Jefferson St., Chicago, U.S.A. 



































CURRENT WELDING LITERATURE 


CUTTING CAST IRON WITH OXYGEN.—An analysis of the 
methods proposed by Mr. F. J. Napolitan and Prof. A. S. Kinsey. 
The author regards the cutting of cast iron as due more to local 
melting of the metal than to the formation of oxide, and considers 
the chief value of the jet to kie in the fact that it blows the molten 
metal away and clears more surface for the torch to melt. He 
also suggests that if experience shows a necessity for burning by 
means of oxygen it is possible that some flux which would facili- 
tate the melting of the oxide might be advantageously employed. 

-Industrial Gases, December. 


REBUILDING ACETYLENE INSTALLATIONS.—Acetylene gen- 
erating apparatus which has been idle for a long time should be 
completely dismantled and examined before being put in service 





again. All bearing parts should be properly lubricated and all 
joints tested. Surfaces should be painted if it appears at all neces- 
sary. Any parts about which there is any doubt or which are 


worn or rusted through should be replaced by new parts. Finally, 
charge it and thoroughly test for leaks.—Journal de L’ Acetylene. 


PREPARATION OF ALUMINUM CASTINGS, by W. B. Purdue. 
The preheating temperature should be brought up slowly and the 
metal carefully watched. If the metal will light a piece of news- 
paper or char sawdust it is near the melting point. If it sounds 
flat and dead when tapped with a light hammer it is hot enough 
to start welding. It is safer to preheat the whole casting than to 
localize the preheating. Have the fire slow and even and protect 
the metal from draughts. Watch it closely when near the melting 
point. Cool as slowly as possible.—Acetylene Journal, March. 


TORCH VERSUS FORGE, by David Baxter.—Story of a down- 
cast blacksmith who complains that trucks have put horses and 
blacksmiths out of the business until an apparatus salesman shows 
him how much profit he can make by repairing trucks with the 
oxy-acetylene torch.—Acetylene Journal, March. 











OXWELD CAN DO IT. 
Company, Newark, N. J. 
typical applications of welding and cutting processes in various 


—Published 
Illustrated 


by the Oxweld 
with 


Acetylene 
halftones portraying 


branches of industry. Five pages of text are devoted to a general 
outline of the range of work with the torch in production, repair 
and salvage 


ELEMENTARY MACHINE SHOP PRACTICE, by J. A. Pratt 

320 page illustrated text book presenting the elements of the ma- 
chinist’s trade.’ The processes described are related to the bench, 
lather drill press, shaper, slotter, grinder, miller and planer. The 
text includes a machine glossary and a set of useful tables. Pub- 
lished by D. Van Nostrand Co., 8 Warrent St., New York City. 


POSSIBLE ECONOMIES IN THE APPLICATION OF THE 
OXY-ACETYLENE PROCESS.—It is suggested that the purity of 
carbide be tested and generating plants be watched to see that 
none of the gas is wasted through excess production. A close 
check on the contents of oxygen cylinder tanks is recommended. 
Finally, the torch should be selected with a view to getting the 
type and size best adapted to the work.—Canadian Welding Jour- 
nal, February. 


ELECTRIC ARC WELDING IN THE WESTWOOD PLANT OR 
THE RED RIVER LUMBER COMPANY, by C. A. Britton.—A list 
of some of the repairs made by means of the electric arc that illus- 
trates the extent to which the method can be applied by lumber 
companies and similar industries. Detailed descriptions of typical 
jobs are illustrated with photographs.—Metal Trades, February. 


ELECTRIC WELDING, by Ethan Viall. Contents: Electric 
Welding, Historieal; Arc Welding Equipment; Different Makes of 
Are Welding Sets; Training Arc Welders; Carbon-Electrode Arc 
Welding and Cutting: Are Welding Procedure; Arc Welding Terms 
and Procedure; Examples of Arc Welding Jobs; Physical Proper- 


sslemeeiesianeatal 





ties of Arc Fused Steel; Metallography of Are Fused Steel: 4 
matic Are Welding; Butt-Welding Maehines and Work: Sno 
Welding Machines and Work; Welding Boiler Tubes by the | 
tric Resistance Process; Electric Welding of High Speed Ste: 
Stellite in Tool Manufacture; Electric Seam Welding; Making | 
er Rates for Electric Welding, and the Strength of Welds 4 
pages. Published by McGraw-Hill Book Company 70 Sevens 
Ave., New York, N. Y. 
















WHY MR. COOK WEARS THAT SMILE 
Mr. H. W. Cook, Editor of The Acetylene Journa 
announced with justifiable pride the arrival of “the 
little baby girl in the world” at his home. A self-ap) 
committee, consisting of Mr. W. H. Bleecker and Mr. D 
McCloud, has discussed the question of a suitable 1 
the young lady and recommend that she be christ 
Congratulations, Harold! 













“Hydrogen.” 













BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 


THE WELDING ENGINEER 


608 S. Dearborn St. CHICAGO, ILL | 

























BURDETT COMPANIES CHANGE HANDS 


At the annual meeting of the stockholders of the ( 
Burdett Oxygen Company, March 9, the name was 
to California Compressed Gas Company. Also at the 
annual meetings of the following companies 

The Burdett Oxygen Company of Colorado 
The Utah Burdett Oxygen Company, 
Washington Burdett Oxygen Company, 
the several corporate names were changed to 
Colorado Compressed Gas Company, 
Utah Compressed Gas Company 
Washington Compressed Gas Company 
respectively. All of these companies are subsidiar’ 
Compressed Gas Corporation of Denver. 
























Bermo Welding Plants 


OXY-ACETYLENE 
13 years successful record 
suaranteed. Write for Catalog and Easy Terms 


$25 to $250 
Bermo Supply Co., 








Omaha, Neb. 
























HYDREX ENGINEERING 


ASK HYDREX 


HOW TO TAKE THE GUESS OUT OF GAS WELDING 








CORP, - BUFFALO, N.Y 
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Standard Carbide 
for Every Purpose 


House Lighting Plants 
Welding—Brazing—Cutting 


SIZES 


3x2 1Y4x% 
x2 VY4xts 
Miners Lamp Granulated 


Prices Right—Ask for 


Quotations 


Qot = Bae, 
ne we 
STANDARD CARBIDE 2 
COMPANY INC 
Vey PL atts®™ 


f 


STANDARD CARB? 


Prompt Attention and 
Immediate Ship- 
ment on any size or- 
der whether single can 
or carload. 


The Farmers Standard Carbide Co., Inc. 


Office and Factory 


Plattsburg, N. Y. 
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CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





Style “P’ if 


Bold by All the Leading Jobbers of Equipment 
Manufactured by 


CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 
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prescribe the filler which will solve your difficulties. 


The largest stock of wires and rods in the country available for immediate shipment. 


sample, or advise us the nature of your work, and 
the best results. 


Our SWEDOX family consists of the following well known brands: —- ye or electric welding of 
NONOX SWEDOX VANOX high carbon steels, building up rails, 
For general acetylene welding. For acetylene or electric welding of ete. 
LEKTROX SWEDOX Vanadium steels. BRONZOX 
For general electric welding. NICKOX 
CASTOX 
For acetylene welding of cast iron. nickel steels. 
CARBOX KROMOX 


For acetylene or electric welding of 
steel castings. 


CHICAGO, ILL. 
127 N. Peoria St. 


A Welding Wire or 


Are you experiencing any difficulties in welding your products? 


For acetylene or electric welding of 


For acetylene or electric welding of 
chrome nickel steel. 





Rod for Every Purpose 


If so, submit these problems to us. Let us 


Send for a free trial 
we will send you, free of charge, the wire which will give 





For acetylene welding of Malleable 
Iron, Bronze and Brass. 

MANGANOX 
For acetylene or electric welding of 
high manganese steels, frogs, switch 
points and crossings. 
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Lead Burnting and 


Cast Iron Rods, 24 in. 
Tobin Bronze Rods 


Aluminum Rods 


I 


Welding, Cutting, Sheet Metal 
Lead Burning and Battery Torches 
Acetylene Torches 
Regulators and Gauges 


Manganese Bronze Rods 


Aluminum Solder 
{ Brazing Wire 
ay Brass Spelter 
Fluxes (all kinds) 
Carbon Rods and Paste 


Instructions Book on Welding 


One of the Best and Most Economical Generators Manufactured 


Manufacturers of 
Welding and Cutting Apparatus l. J. COOPER RUBBER CO. 


Distributors of Our Entire Line 
Cart 

arbeq Burning Outite Cincinnati, Ohio 
Dayton, Ohio 
Toledo, Ohio 
Columbus, Ohio 


Nashville, Tenn. 
Knoxville, Tenn. 
Memphis, Tenn, 
Birmingham, Ala 


long Cleveland, Ohio Chicago, Ml. 
Norway Atlanta, Ga. San Francisco, Calif. 
Swede Indianapolis, Ind. Louisville, Ky. 
Steel/ Superior 
Vanadium Preheaters 
Nickel Drills and Grinders 


Asbestos Paper 
Ashestos Gloves 
Hose, Plain and Armored 
Welding Plates and “V" Blocks 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 





a Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A 


mF Our New EUELDING CO. Providencer RI Ohio Rubber Co., Cincinnati, Ohio 
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ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding, but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
80 Church Street, N.Y. 






| “Morey Flax” 


This Particular 
one is for weld. 
ing of aluminum, 


Morey Flux and Chemical Company 


Parkesburg, Chest % ., U. 
a ow esburg, Chester County, Penn., U. S. A ~~ 











SMOCH HEROSENE TORCH 


a 
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439 Mass Avenue 
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ACETYLENE GENERATORS 
ELECTRIC WELDERS 


PREHEATERS 


! 
| TORCHES 
| REGULATORS 
GOGGLES 
TANK TRUCKS 
HOSE 
CAST IRON ROD 
STEEL ROD 
BRAZING SPELTER 
NICKEL ROD 
CAST IRON TOBIN BRONZE 
ALUMINUM ALUMINUM ROD 


WE REPAIR EQUIPMENT OF ANY MAKE 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. Main 5476 Cleveland, 0. 


FLUXES 
BRAZING 

















WELDING RODS 


High Silicon Cast Iron 


ALSO IN ALL OTHER METALS 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 








cies 





as you want it 


Aeroil Hand Preheating Torch 
where you wantit 


Hea when you want it 


Agents Wanted 


Aeroil Burner Co., Inc., Union Hill, N. J. 











High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 














The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest;efficiency, econom) 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, 





Chicago Height’s. Ill, 








THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work’”’ 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. Newark, N. J. 
AND 


PA ee 
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WELDING 







A new mixing principle, a regulator that accurat ras 3 
gases, the greatest working range ever covered by (© tory 
——are exclusive IMPERIAL features. Write f 


Imperial Brass Mfg. Co., 517 S. Racine Ave 






































AIRCO OXYGEN ~ ACETYLENE 


An AIRCO “Dp” 
Cutting Torch 
being used to burn 
out shanks of old 
rivets. The heads 

rivets were 
also removed by 
the torch. 


Sy AIRCO 
"PRODUCTS 
WAYG! 


WELDING _AN 


gp eoPPARATUS" A: 


ACETYLENE 
CARE 
NITR 


SERVICE 
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Your Factory 
Is Near An Airco 
Distributing Station 


“Airco Oxygen and Acetylene Service is 
Good Service” because of the accessibility 
of the ever-lengthening chain of Airco: Dis- 
tributing Stations to the country’s industrial 
centers. 

Your factory or shop is probably located 
near one of the Airco Plants listed below. 
If not it is close to an intermediate Airco 
Warehouse. 


AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Oxygen, Atrco Acetylene, 
Atrco Welding and Cutting Apparatus 
and Other Atrco Products 


Home Office; 
1200 BROADWAY 
NEW YORK, N. Y. 


Airco Plants and District Offices: 


Atlanta Detroit New York 
Bethlehem, Pa. Emeryville, , Okla. Cit 
Boston Cal. Philadelphia 
Buffalo Gloucester, N.J. Pittsburgh 
Chicago Jersey City, N.J. Richmond 
Cleveland Johnstown. Pa. Seattle 
Coatesville, Pa. Madison, Ill St. Louis 
Defiance, O. Minneapolis Warren O. 


Airco warehouses at intermediate points 
Bold type indicates. the city also contains 


in Airco District Office. Address corres- 
poadence to nearest District Office 











Sail cenattienichlnane 


Send for Airco booklet, “‘ The Technical Engineer’s Judgment of the Oxyacetylyne Process.” 


Mention The Welding Engineer when writing. 
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This new and important book covers every phase 
of the art of autogenous welding as no other publi- 
cation or group of publications ever covered it. 
is America’s. most efficient Dictionary, Text Book 
and Guide on the subject of Welding by every 


method. 





You'll Find Your Questions Answered in 
THE WELDING ENCYCLOPEDIA 


One of the best known makers of welding apparatus 
(mame on request) says, “I received a copy of The Weld 
ing Encylopedia and from a preliminary examination will 
say that it is the best book printed on welding that | have 
any knowledge of. The Welding Encyclopedia will be highly 
appreciated by the average welder because in the great fund 
of welding information contained the use of highly technical 
terms is entirely eliminated. Enclosed you will find an order 
for six more copies.” 


It 


CONTENTS 


1. Illustrated encyclopedia covering all words, 


terms, and trade names used in welding. 

2. Oxy-Acetylene Welding.—Aluminum, 
Cast Iron, Copper, Brass, Bronze. 
for welding each of these metals.) 

3. Electric Arc Welding.—Two illustrated chap- 
ters on this process. 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and Spot 
Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Use and Misuse of Oxy-Acetylene Equipment. 
—-Tells how to get the best results from apparatus 
and how to avoid costly accidents. 


1 steel, 
(Full instructions 
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The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 
closed five dollars. 


chase price. 


Name 


Postoffice 
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Please send me a copy of The Welding Encyclopedia, for which find en- 
I understand that | may keep it for five days for examina- 
tion and if it is not satisfactory | may return it and you will refund the pur- 


7. Boiler Welding 
welder to study. 


An inaportant subject for the 


8. Heat Treatment of Steels. 


326 Pages 

375 Illustrations 
Bound in Cloth 
Price, $5.00 


9. Rules and Regulations.—What can be welded, 
and what cannot be welded. Rules also govern the 
installation and operation of equipment. ‘ 


10. Charts and Tables.—A fund ‘of welding in- 
formation at a glance. Includes color chart show-/ 
ing colors at various temperatures. , 

11. ! Condensed Catalogs.—Up to date information 
about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and re- 
liable’ guide*to*the man who purchases or recom 
mends welding apparatus 





INMUIII JANOUNNNOOALIOOULSAOULIEO444) 440110 
Send the Coupon Today 


Order with this coupon, enclosing 
check or money order for five 
dollars. If, after keeping the book 
five days for examination, you are 
not satisfied with it, you may re 
turn it at our expense and the 
purchase price will be promptly 


refunded. 
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